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I .  INTRODUCTION
During the e a r ly  summer o f  1971 a proposa l from the b io lo g y  
department was submit ted to the W. K. Ke l logg F o u n d a t io n  The 
P ro je c t  t i t l e  was " Im prov ing  I n s t r u c t i o n  In Environmental Studies 
Through Development o f  College Lake as an I n s t r u c t i o n a l  La b o ra to ry " .  
The p r o je c t  was funded in  the amount o f  $15,010 under K e l lo g g 's  
CRES Program (Curr icu lum Resources f o r  Environmental S tu d ie s ) .
The funds have been used over the two year p e r io d  August 31, 1971 
through August 31, 1973.
Since College Lake was a p a r t  o f  the campus and s ince there 
also e x is te d  wooded and open areas which inc luded  many h a b i t a t  
types and success iona l  s i t e s ,  i t  was f e l t  t h a t  we had an unusual 
n a tu ra l  resource which should be used to  teach the importance o f  
the n a tu ra l  environment and i t s  r e la t i o n s h ip  to l i f e .  Indeed, a l l  
o f  the n a tu r a l  resources o f  the campus area have been u t i l i z e d  in  
our environmenta l s tu d ie s .
The f i e l d - o r i e n t e d  b io lo g y  courses served as the o rg a n iz a t io n a l  
framework through which data have been gathered and from which the 
conclusions have been drawn. The in fo rm a t io n  which has been 
c o l le c te d  f o r  t h i s  re p o r t  has a l ready  been used f o r  i n s t r u c t i o n a l  
purposes in  b io lo g y  cou rses , and w i l l  a lso  be d i s t r i b u t e d  to schools 
and agencies o f  the surround ing Lynchburg m e t ro p o l i ta n  area.
Environmental educat ion p rov ides an in te r f a c e  between co l lege  
and community through which each can see the o the r  i n  terms o f  
common concerns and problems. Our aims in  community educat ion have 
been: (1) to develop unders tand ing o f  an ecosystem, (2) to 
demonstrate the impact o f  land development and u rb a n iz a t io n  o f  a 
r e l a t i v e l y  w e l l - d e f in e d  e c o lo g ic a l  system, and (3) to encourage a 
r a t i o n a l  respect  f o r  and i n t e r e s t  in  the p re s e rv a t io n  o f  the 
environment. We have attempted to  .meet these aims in  one way by 
developing an env ironmenta l awareness t r a i l ,  which f o r  us is  an 
exper imenta l educa t iona l  t o o l  t h a t  can be used by a l l  age le v e ls  
in c lu d in g  p u b l i c  school s tu d e n ts .
Over the d u ra t io n  o f  the p r o je c t  e ig h t  separate b io lo g y  courses 
have been invo lved  in  our env ironmenta l s tu d ie s .  These courses, 
such as P lan t  Taxonomy, Ecology, and In v e r te b ra te  and V e r te b ra te  
Zoology have emphasized p ro je c ts  which in vo lved  i n d i v id u a l s  as w e l l  
as teams and the coord ina ted  e f f o r t s  o f  whole c lasses.  Data 
gathered by i n d i v id u a l s  or c lasses were analyzed, in  many cases by 
the pro fessors  in  charge, and then presented i n  w r i t t e n  form to the 
d i r e c to r  o f  the p r o je c t  or  the f i e l d  s tud ies  c o o rd in a to r .  F l o r i s t i c  
and fauna l surveys were made w h i le  le a rn in g  techniques o f  c o l l e c t i n g ,
1
2i d e n t i f i c a t i o n  and p re s e rv a t io n  o f  specimens. Water analyses,  
m ic r o b io lo g ic a l  s tu d ie s ,  and p o l l u t i o n  diagnoses have been made. 
Phys ica l  parameters have been measured. These s tud ies  have 
p rov ided the bas is  f o r  many s tuden t  seminars. Too few o f  our 
s tud ies  deal w i th  i n te r a c t io n s  o f  organisms w i th  environmenta l 
f a c to r s .  However, a l l  o f  these a c t i v i t i e s  have re s u l te d  in  the 
u n i f i e d  e f f o r t  o f  many d i f f e r e n t  courses to study a changing 
n a tu ra l  environment and to  develop a n a tu r a l  resource in to  a 
f u n c t i o n a l ,  outdoor i n s t r u c t i o n a l  l a b o r a t o r y .
The f i r s t  year o f  the study was used to  e s ta b l i s h  b a s e - l in e  
data. The second y e a r ’ s work served to r e f i n e  techniques and show 
trends in  the changing c o n d i t i o n s ,  or to e labora te  c h e c k l i s t s .
The program al lowed the science f a c u l t y  who p a r t i c i p a t e d  to 
become more s k i l l e d  in  develop ing and d i r e c t i n g  s tud ies  concerning 
the environment. I n d iv id u a ls  have b e n e f i te d  g r e a t l y  by work ing on 
sp e c ia l  p r o je c t s .  Future careers have been in f lu e n c e d  in  the case 
of seve ra l  s tudent  p a r t i c i p a n t s .  Release time was prov ided  f o r  
one f a c u l t y  member. Several b io lo g y  f a c u l t y  members and students 
were p rov ided  summer s a la r ie s  in  connect ion w i th  the College Lake 
s tu d ie s .
The suppor t ing  funds al lowed the purchase o f  much needed 
equipment and supp l ies  to ca r ry  out c e r ta in  p r o je c t s .  Equip­
ment such as boats and canoes, water ana lys is  k i t s ,  casse t te  
reco rde r - ta pe  p la y e rs ,  e c o lo g ic a l  sampling equipment, and aquar ia  
and accessor ies can be used f o r  many years.
Even though our o r i g i n a l  p lan  was to focus our environmenta l 
s tud ies  on College Lake, many o f  the s tud ies  have extended f a r  
beyond the boundaries o f  the lake to  inc lude  a l l  o f  the campus 
and even the upstream watershed area. Because o f  our extend ing 
some o f  these s tud ies  we have obta ined much u s e fu l  data regard ing  
the p e r ip h e ra l  and e x te rn a l  in f lu e n ce s  and pressures which a f f e c t  
College Lake p roper .
As an educa t iona l  venture  a l l  p a r t i c i p a n t s  cons ider i t  a 
success. We used the campus and lake area as an outdoor i n s t r u c t i o n a l  
la b o ra to ry ,  and now have accumulated data which can be used in  the 
classroom and which may a lso be the bas is  o f  comparison f o r  f u tu re  
s tud ies .  The best  fe a tu re  from the s tu d e n ts ’ p o in t  o f  v iew was th a t  
i t  prov ided an o p p o r tu n i ty  no t  on ly  f o r  independent or team s tudy,  
but e s p e c ia l l y  th a t  i t  b rought them i n t o  con tac t  w i th  p r a c t i c a l  
problems and procedures which they might encounter in  t h e i r  
p ro fe s s io n a l  careers .  Many p ro je c ts  which appeared to be o f  l i t t l e  
success, should be pursued in  the f u t u r e .  Many o f  the classroom
3p ro je c ts  i n i t i a t e d  w i th  the ass is tance o f  the g ran t  w i l l  be 
extended and developed du r ing  the years ahead.
Some o f  our s tud ies  ob v io us ly  have l i m i t a t i o n s ,  p r i m a r i l y  
due to t ime f a c t o r s ,  i n t e r e s t s ,  and t r a i n i n g .  The q u a l i t a t i v e  
and q u a n t i t a t i v e  data are reasonably s o l i d ,  but  i n  some cases 
too b r i e f .  During the two years we have de f ined  a number o f  
bas ic  environmenta l problems which are now recognized by many 
students and which need ex tens ive  work to f i r m l y  develop t h e i r  
boundaries and magnitudes. Of p a r t i c u l a r  urgency is  the problem 
o f  sewage and s i l t a t i o n  p o l l u t i o n  in  College Lake. The sewage 
problem w i l l  be abated by the la y in g  o f  a new tw e n ty - fo u r  inch 
sewer p ipe which w i l l  soon rep lace the o ld  f i f t e e n  inch l i n e .
Many recommendations r e s u l t i n g  from our Ke l logg-sponsored 
s tud ies  are to be found at the end o f  the r e p o r t .  These r e ­
commendations may w e l l  serve as the s t im u lus  f o r  f u tu r e  attempts 
to use the Lynchburg College Campus and the College Lake area as 
an outdoor i n s t r u c t i o n a l  la b o ra to ry .
I I .  A BRIEF HISTORY OF COLLEGE LAKE
In "The F i r s t  F i f t y  Years o f  Lynchburg Co l lege"  Dr. 
O r v i l l e  Wake (1957) w ro te ,  "For many years P res iden t  Hundley 
had hoped to  f i n d  a way to  develop a lake on the College 
grounds. The p lan  f o r  campus development submit ted by Mr. 
Warren H .  Manning, Landscape A r t i s t  from Boston, shows th a t  
he env is ioned a dam on Blackwater Creek to  impound a lake .
When U.S. Highway 460 (now 221) was being improved between 
Lynchburg and Bedford, in  1933, the College conveyed some 
land to  the s ta te  to  be used f o r  w idening and improving the 
road. Ins tead o f  b r id g in g  Blackwater Creek, a f i l l  was made 
which impounded a lake o f  about 40 acres on the grounds 
which has come to  be c a l le d  College Lake."
The records o f  the College A t to rneys  (Caskie ,  F ro s t ,  
Davidson, Hobbs, and Hamblen, Lynchburg, V i r g i n i a ) ,  the deed 
records in  the C le r k ’ s O f f i c e  o f  the C i r c u i t  Court o f  Campbell 
County, V i r g i n i a ,  and the C le r k ’ s O f f i c e  o f  the Corpora t ion  
Court f o r  the C i ty  o f  Lynchburg, V i r g i n i a ,  in d ic a te  or revea l  
th a t  by deed dated November 28, 1933, recorded in  the Lynch­
burg C le rk 's  O f f i c e  in  Deed Book 188, page 487, th a t  Lynch­
burg College conveyed to  the C i ty  o f  Lynchburg a s t r i p  o f  land 
on which to  lo ca te  a highway (now Lakeside Dr ive )  and to  con­
s t r u c t  a dam across Blackwater Creek in  which the College r e ­
leased the c i t y  o f  a l l  l i a b i l i t y  by reason o f  the c o n s t ru c t io n  
o f  the proposed dam.
By a c o n t ra c t  dated A p r i l  10, 1934, recorded in  the 
Lynchburg C le r k ’ s O f f ic e  in  Deed Book 189, page 593, Lynch­
burg Co l lege,  A.F. Thomas and Vergie Thomas, h is  w i f e ,  H.R. 
Lewis, unmarr ied, and J .T .  Swisher and H.D. Swisher, as the 
owners o f  a l l  o f  the p ro p e r ty  on which the lake was to  be 
loca ted ,  agreed th a t  the water  to  the lake would cover p o r ­
t io n s  o f  the p ro p e r ty  o f  the re sp e c t ive  p a r t i e s ;  t h a t  the 
respec t ive  p a r t ie s  would r e t a in  t i t l e  to  so much o f  t h e i r  
land as were covered by the la ke ;  th a t  use o f  the waters o f  
the e n t i r e  lake would be j o i n t  and common to  the owners o f  
the p ro p e r ty ,  t h e i r  h e i r s ,  personal  r e p re s e n ta t iv e s ,  success­
ors and ass igns,  e tc .  and th a t  each o f  the p a r t ie s  would r e ­
l i e v e  the o the r  from any l i a b i l i t y  as to  the maintenance and 
upkeep o f  the la ke ,  e tc .
By a c o n t ra c t  and re lease dated May 1, 1934, recorded in  
the Lynchburg C le rk 's  O f f i c e  in  Deed Book 190, page 34, Lynch­
burg Col lege, A.F. Thomas and w i f e ,  H.R. Lew is ,  Widower, J .T .  
Swisher and Hugh D. Swisher, who were then appa ren t ly  the 
owners o f  a l l  the va r ious  p a rce ls  o f  land th a t  would be cover-
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ed or  a f fe c te d  by the la ke ,  re leased the C i ty  o f  Lynchburg 
and the State Highway Commission o f  the State o f  V i r g i n i a  
from damages occasioned by the c o n s t ru c t io n  o f  a dam and 
fo rm at ion  o f  the lake .
A ppa ren t ly ,  in  1935, i t  was proposed th a t  the dam form­
ing the lake be ra ised  which would r e s u l t  i n  the water from 
the lake ex tend ing onto the p ro p e r ty  o f  F.L .  H u t te r  and w i fe  
and a s im i l a r  c o n t ra c t  to  th a t  l a s t  mentioned was entered 
in to  dated A p r i l  1935 f rom F.L. H u t te r  and Janie C. H u t te r ,  
h is  w i f e ,  Lynchburg Co l lege,  and A.F. Thomas and Vergie 
Thomas, h is  w i f e ,  H.R. Lewis, unmarr ied, and J .T .  Swisher 
and H.D. Swisher, both unmarr ied, which sa id c o n t ra c t  is  
recorded in  the Lynchburg C le rk 's  O f f i c e  i n  Deed Book 197, 
page 384.
O r i g i n a l l y ,  the campus p ro p e r ty  o f  Lynchburg College 
extended to  the cen te r  o f  B lackwater Creek (Cold Stream) 
on the east s ide o f  the lower p a r t  o f  the lake w i th  the 
p ro p e r ty  o f  the College known as College Lake Park near 
where Facu l ty  Dr ive i s  loca ted  being loca ted  on the west side 
o f  the lower p a r t  o f  the lake to  the cen te r  o f  B lackwater 
Creek. A ppa re n t ly ,  the extreme upper reaches o f  the lake and 
the streams feed ing i n t o  i t  were o r i g i n a l l y  loca ted  on the 
p ro p e r t ie s  o f  A.F. Thomas, H.R. Lewis, J .T .  Swisher and H.D. 
Swisher and F.L. H u t te r  and W ife ,  and i t  i s  r a th e r  c le a r  
from the records and co n t ra c ts  th a t  Lynchburg College has 
j o i n t  water r i g h t s  w i th  o th e r  p ro p e r ty  owners to  the ex ten t  
tha t  the lake covers any such p ro p e r ty .
Most o f  the above in fo rm a t io n  comes from the l e t t e r  o f  
Mr. S. B o l l i n g  Hobbs, Lawyer, to  Mr. John A. Timmons, College 
Treasurer ,  dated June 19, 1972. No t i t l e  search has been 
made to  determine the p resen t  day landowners o the r  than 
Lynchburg College o f  the p ro p e r ty  covered by College Lake.
The lake was cons t ruc ted  as p a r t  o f  the scen ic  deve lop­
ment o f  West Lynchburg. An earthen dam about f o r t y  fe e t  
h igh and a b r idge  spanning Blackwater Creek were cons truc ted  
in  1934. The waters covered Approx imate ly  f o r t y - f o u r  acres 
and the depths ranged upwards to  n e a r ly  t h i r t y  f e e t .  The 
water le v e l  was ra ise d  about th ree  f e e t  i n  1935, bu t  appar­
e n t l y  the rock w a l l  which was cons t ruc ted  across the s p i l l ­
way was l a t e r  knocked out causing the water  le v e l  today to  be 
the same as when the area was o r i g i n a l l y  inundated.
The lake was stocked w i t h  f i s h  (a t  le a s t  on one occasion), 
q u i te  by chance. Some years a f t e r  the lake was cons t ruc ted  
a State Game and Fish Commission t ru c k  loaded w i th  f i n g e r l i n g  
f i s h  broke down on the highway near the lake .  The d r i v e r
6t r i e d  to  secure he lp .  Being f e a r f u l  th a t  a l l  the f i s h  would 
d ie  be fore  they reached t h e i r  d e s t in a t io n  i t  was decided to  
re lease them in to  College Lake. This made i t  p o ss ib le  f o r  
the students and f a c u l t y  o f  the co l le ge  to enjoy f i s h i n g .
Boat ing on the lake has a lso  been enjoyed through the years .
In  past years the Phys ica l  Education Department sponsored 
ice ska t in g  p a r t ie s  and row boa t ing  and canoeing. I n t r a ­
mural F ish ing  Derbies have been he ld two or th ree  times 
du r ing  the l i f e  o f  the lake .  One course p re s e n t ly  o f f e r e d ,
P. E. 110, B a i t  Cas t ing ,  s t i l l  u t i l i z e s  the lake to  good 
advantage.
A lso ,  f o r  many years the c i t i z e n s  o f  the surrounding 
community have enjoyed the lake as a re c re a t io n a l  area f o r  b o a t ­
in g ,  f i s h i n g ,  and w a lk ing .  C h i ld ren  have dared to  swim in  i t s  
p o l l u te d  w a te rs .
A boathouse was b u i l t  i n  the m id - f o r t i e s .  Rowboats were 
purchased as w e l l  as severa l  canoes. The boats were damaged 
by vandals or s to le n .  The boathouse was damaged by f i r e  
which was set  by vandals and through the years was con t inu ou s ­
ly  vanda l ized  to  the p o in t  th a t  the whole boathouse was dam­
aged, d ismant led ,  and c a r r i e d  away p iece by p iece .  Today, 
the on ly  th in g  remain ing is  the concrete ’'boa t dock" or cement 
slab foundat ion  upon which the boathouse was b u i l t .
Tragedies in  the form o f  drownings have occurred on sev­
e ra l  occasions. Several o f  the drownings occurred a f t e r  ice 
skaters  broke through t h i n  ice  and were c a r r i e d  by cu r re n ts  
downstream under the ic e .
The College Lake area has long been used as an outdoor 
la b o ra to ry .  Chemistry and B io logy  f a c u l t y  and s tudents have 
o c ca s io n a l ly  analyzed water samples from College Lake and made 
b a c t e r io lo g ic a l  s tu d ie s .  Classes o f  s tudents i n  eco logy,  o r n i ­
tho logy ,  lo c a l  f l o r a ,  geology, and p la n t  taxonomy, entomology, 
zoology, and p a ra s i to lo g y  have used the n a tu ra l  f o r e s t  and 
stream resources o f  the campus through the years .
In the C r i tog raph  dated February 13, 1933, the f o l l o w ­
ing statement appears, "B lackwater  Creek was fo rm e r ly  used to  
take care o f  the sewerage o f  the Fort  H i l l  s e c t io n ,  but  the 
c i t y  is  tak in g  care o f  th a t  and there w i l l  be no sewerage at 
a l l  in  the la k e " .  Today, 1973, f o r t y  years have elapsed and 
there are s igns o f  a very h igh le v e l  o f  sewage and s i l t  p o l l u ­
t i o n ,  e s p e c ia l l y  du r ing  and a f t e r  hard r a in s ,  a t  t imes o f  
peak usage o f  water by the co l le g e  community and surround ing 
community, and when the in te r c e p te r s  are plugged. I t  is  
hoped th a t  the new 24 inch in te r c e p to r  which i s  now being i n ­
s t a l l e d  around College Lake w i l l  reso lve  most o f  the problems 
o f  sewage leaks and s p i l l s .  I f  t h i s  be the case, then,
7College Lake w i l l  be c leaner  and in  many respects a b e t t e r  
area which w i l l  con t inue to  serve the College as an outdoor 
re c re a t io n a l  area and as an outdoor i n s t r u c t i o n a l  la b o ra to ry  
f o r  those departments which would use i t  as such,
During the years 1971-1973 the b io lo g y  department has 
used a gran t  o f  $15,010 from the Ke l logg Foundation to  study 
var ious aspects o f  the environment o f  the campus in  i t s  
at tempt to develop College Lake i n t o  an outdoor i n s t r u c t i o n a l  
la b o ra to ry .  We have learned a g rea t  deal about the n a tu ra l  
environment o f  the campus, F l o r i s t i c  and f a u n i s t i c  surveys,  
m ic ro b io lo g ic a l  s tu d ie s ,  water  ana lyses,  and o th e r  b i o l o g i c a l  
and e c o lo g ic a l  s tud ies  have been made. An Environmental 
Awareness T r a i l  has been developed. Phys ica l  Parameters o f  the 
lake have been determined. Results  have been recorded and 
recommendations made. A l l  o f  these s tud ies  are discussed 
in  d e t a i l  on the fo l l o w in g  pages. This re p o r t  cou ld serve as 
a spr ingboard f o r  f u r t h e r  environmenta l s tud ies  o f  the lake 
a re a .
IV. SOME PHYSICAL PARAMETERS OF LYNCHBURG COLLEGE LAKE
A . COLLEGE LAKE DRAINAGE BASIN
Pertinent information relative to the lake drainage basin 
is listed below. Values were obtained by laying a grid over 
an updated topographic map and interpolating values. Grids 
used in this study are available. One acre was counted as 
43,560 square feet.
Areas were counted as residential if there were more 
than eight structures and one road per 10 acre block. Areas 
were counted as forests if they were shown as green on the 
topographic map. Areas were counted as farmland if they were 
neither residential or forests. Areas of water were inter­
polated directly from the topographic map.
Acres  % of drainage basin
Area in drainage basin 14,277
Campbell County 1,430 10
City of Lynchburg 10,667 75
Bedford County 2,180 15
Residential 3,994 27
Forests 4,260 30. 5 
Water 75 6. 5 
Farmland 5,948 42
aerial photographs of the drainage basin
A private airplane, with the owner as pilot, was used 
in making aerial photographs of the drainage basin. Photos 
were made at an altitude of 4,500 feet above sea levels 
This means that the airplane was approximately 3,700-3,800 
feet above the ground. Four passes were made over the area 
on a true east-west course. Pictures were taken out the 
right side of the aircraft at approximately a 30-40 degree 
angle with the ground.
Photos were made with a 35 mm. Fujica half-frame camera 
on Kodak-Kodachrome II Color-Slide Filnu The visibility was 
slightly hazy but the lighting was good with few clouds in 
the photo area. One low pass (1,200 feet above the ground) 
was made over the college area and three photos were made of 
the lake.
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The purpose of the photos was to update the topographic 
maps used in the project as to major construction and new 
roads. The photos also serve as a recent check on land use 
in the drainage basin.
Few changes were required on the topographic maps since 
the majority of house construction was done prior to 1968 
when the topographic maps were updated by the U .S . Geological 
Survey. Another reason for relatively little house construe- 
tion since 1968 is that the area immediately to the west of 
Sandusky and around Richland Hills is saturated to a maximum 
and few homesites are available that will pass a "perk" 
test. New home construction depends on city water and sewage.
Forty Kodak Kodachrome Slides are included with the re­
port and these are coded in such a way that certain easily 
recognizable structures are listed for each slide.
G . SOILS IN THE DRAINAGE BASIN
The following information is supplied to help the reader 
better understand some of the terms used in this report in 
reference to soils.
Soil Consistency-
Very friable - crushes under gentle pressure but coheres when 
pressed together.
Friable - Crushes easily under gentle to moderate pressure 
between thumb and forefinger.
Plastic - Moderate pressure required for deforemation of soil 
mass.
Moisture supplying capacity (upper 30 in. of soil)- 
High- more than 3.9 in. 
Moderate- 2.4 to 3.9 in. 
Low- less than 2.4 in.
Permeability- the ease with which gases, liquids or 
plant roots penetrate or pass through a soil horizon or
layer.
Classes Inches/Hour
very slow Less than 0.05
S1oW 0. 20 - 0. 05
moderately slow 0. 80 - 0. 20
moderate 2. 50 - 0. 80
moderately rapid 5. 00 - 2. 50
rapid 10. 00 - 5. 00
very rapid greater than 10o00
Texture- the relative proportions of clay, silt, and sand 
in an individual soil sample. To determine soil texture, 
moisten dry soil and work thoroughly between your fingers 
until stiff and squeeze out between the thumb and forefinger.
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D if fe re n t  Textures
Sand- very  sandy, forms no 
b a l l  when m oist and does no t 
s ta in  the f in g e r s .
Loamy sand- very  sandy, forms 
a  weak b a l l  and s l ig h t l y  
s ta in s  the f in g e r s .
Sandy Loam- m oderate ly sandy, 
f orms f i r m  bu t e a s ily  broken 
b a l l  and s ta in s  the f in g e r s. 
Loam- n e ith e r  ve ry  sandy or 
very smooths, forms a f irm  b a l l  
and s ta in s  the f in g e rs , bu t w i l l  
no t form a r ib b o n .
S i l t  loam- has a smooth, 
” bu t te r y ”  fe e l and forms a 
f irm  b a l l , s ta in s  the f in g e rs  
and forms a weak f la k y  r ib bo n  
less than 1/2 i n . lo n g . 
Sandy c la y  loam- sandy bu t w ith  
enough c la y  to  be s t ic k y  and 
form a f irm  b a l l , forms a weak 
rib bo n  1/8 i n . th ic k  and 
1/2 i n . lo n g .
Clay loam- m odera tly  s t ic k y , 
bu t has more body than sandy 
c la y  loams, forms a very  f irm  
b a l l  and a rib b o n  1/8 i n . 
th ic k  less  than 1 i n . lo n g . 
S i l t y  c la y  loam- s im i la r  to  c la y  
loam bu t smooth,  r ib bo n  
tends to  be f la k y . 
Sandy c la y - sandy bu t w ith  
enough c la y  to  s tro n g ly  b ind  
the s o i l , forms a f irm  b a l l  
and a rib bo n  1/8 i n . th ic k  
and 1- 1 1/2 i n . lo n g , may 
be s t ic k y .
C lay- may be very  s t ic k y  and/ 
or p la s t ic ,  s ta in s  the f in g e r s , 
forms a very  f irm  b a l l  and a 
ribbon  1/8 i n . th ic k  and 1 1 /2  -
3 i n . lo n g .
S i l t y  c la y - s im i la r  to  c la y  bu t 
la cks  s t ic k in e s s  and has a 
smooth or ’’b u t te ry ”  fe e l in g .
P ro p o r t io n s
c la y %s i l t % sand%
tra c e 0- 10 over 85
t r a c e 10- 20 over 70
0- 20 b a la n ce 50- 80
10- 25 30- 50 25- 50
0- 25 50- 80 b a la n c e
20- 35 b a la n c e over 45
27- 40 b a la n c e 20- 45
27- 40 40 -70 under 20
35 b a la n c e over 45
40 40 45
40 40 b a la n c e
The s o i ls  o f the lake dra inage ba s in  f a l l  in to  approx- 
im a te ly  s ix  major a s s o c ia t io n s . These m ajor a s s o c ia tio n s  
are discussed h e re . Approximate lo c a t io n s  o f these s o i ls
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in the proximity of the lake are shown on the soil map in­
cluded in this report. Please note that the area of the 
drainage basin in Bedford County (101 of drainage basin) 
is not included in this soils report.
Cecil, Appling, Lloyd (0=10% slopes)
(Colfax, Seneca, Starr, Worsham, Chewacla)
These soils are deep to very deep, well drained and 
underlain by granite schist and hornblends and greenstones 
in the Lloyd soils. The profile shows the surface to be 
6-12 in. of yellow brown to brown fine sandy loam. The 
subsoil is yellowish red to red and dark red in color 
with firm, plastic, sticky clays 40-70 in. thick. This 
soil is good for most agricultural purposes. The engin- 
eering suitability is good for roads, parking lots, large 
and small buildings and basements. It is good to fair 
for lagoons, ponds, septic tank drainage, etc.
One of the major problems in its use is the micaeous 
substrata in places which is difficult to compact. The 
clay subsoil has a slow permeability in places however 
the substrate in places has such a high permeability that 
pollution of ground waters is possible where intensive 
pollutants are put in the soil.
Cecil, Appling, Lloyd (10-16% slopes)
This association is in the same general area as the 
0=10% slopes but these have steeper slopes. There is a 
thinner profile over hard bed rock. The drainage is good 
and may even be excessive with moderately rapid to rapid 
runoff. Erosion is moderate to severe. Depth to bed rock 
is usually more than 15 feet.
This association is agriculturally suited for close 
growing crops, small grains, hays, pasture or forests. 
It is poor for corn or row crops. Pasture, forests or lawns 
are the best cover for this soil0 Engineering uses show it 
to be fair to poor for homesites without water and sewage. 
However with water and sewage it is fair to good for homes. 
It Is fair for roads and basements, fair to poor for san­
itary landfills and parking lots. It is poor for air­
ports, lagoons and ponds. A good use of this soil is 
parks and wildlife.
Major problems in the use of this soil are its slop- 
ing to hilly contour (10-16%) which permits severe erosion. 
Many places have a shallow depth to bed rock. The clay 
is poor to work in wet periods. The substrata’s rapid 
permeability may also permit pollution of ground water 
where extensive pollutants are put into the soil.
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Louisburg, Tallapoosa, Rockland (16- 40% slopes)
There is relatively little of this association in the 
drainage basin. The surface shows the soils to be shallow 
(4-10 in.) with hilly to steep slopes. There are many springs 
with the permeability of the soil being very rapid.
Agriculturally it is best suited for forests and pasture. 
It is very poor for most engineering uses. Recreational 
and wildlife areas are a good use of this soil.
Some of the problems in the use of this soil are its 
hilly and steep slopes and shallowness over bed rock. 
Extreme erosion occurs under most crop or urban use. The 
oil has a low natural fertility.
Lloyd, Fluvanna, Cecil
(Wilkes, Meckieburg, Starr, Helena, Vance)
The surface soils in this association are brown to 
dark reddish brown and made up mostly of friable loams and 
fine sandy loams. The depth is usually between 4-12 in. 
The subsoil is yellowish red to dark red firm plastic and 
sticky fine to moderately fine clays 20-60 in. thick.
The depth to bed rock is usually 10 feet or more with 
the water table usually below 20 feet. The water supply 
is usually low with the water quality being fair to poor 
in places because of high iron and calcium content.
The permeability of the surface soil is rapid with 
the subsoil and substrata having low permeability.
Many of the miner soils of this association are 
some of the poorest soils for agricultural and engineer- 
ing useso The Wilkes soils are shallow on more rolling 
slopes. The Mecklenburg soils are well drained, very
plastic and sticky.
The majority of the association is suitable for most 
crops grown in Campbell County. Engineering uses show the 
association to be good for homesites, parking lots, streets, 
airports and basements. It is good to fair for lagoons, 
ponds and sanitary landfills.
Major problems in its use are plastic, sticky clay 
subsoils, moderate erosion hazards on sloping areas and 
moderate permeability in the subsoil.
Lloyd, Fluvanna, Davidson, Cecil (10-16% slopes)
(Wilkes, Mecklenburg, Starr, Worsham)
This association is basically the same as the above
Except for steeper slopes, thinner profiles and a larger 
extent of the shallow profile. The surface runoff is rapid 
thus causing the erosion hazards to be severe when the soils 
are excavated.
The depth to bed rock is usually less than 6 feet.
The agricultural suitability is good to fair for pasture; 
poor for corn and row crops. Engineering uses show it to be 
fair to poor for homesites, basements, foundations, road­
ways, streets, small buildings and parking lots. This 
association is poor for airports, lagoons, ponds and sani­
tary landfills. Major problems include severe erosion with 
10-16% slopes. The plastic and sticky subsoils cause poor 
workability in wet weather. There is a very shallow depth 
to bed rock.
Wilkes, Bremo, Louisburg (16-45% slopes)
(Tallapoosa, Rockland, Basic rock)
Nearly all the soils in this association are very 
shallow to moderately deep (8-20 feet). They are excessive­
ly drained soils on steep side slopes in deeply dissected 
areas along major creeks and rivers. Severe erosion often 
results from rapid runoff.
Subsoils are either very thin or non-existent. The 
surface soils are light yellow brown to dark brown and are 
made up of friable loams to sandy loams 4-12 in. thick.
The depth to bed rock is usually less than 4 feet. The 
seasonable water table is usually below 20 feet in rock.
The water supply is fair to poor and contains high calcium 
and iron is places.
Agriculturally this association is best for forests, 
pasture, wildlife, and recreation. It is poor for most 
engineering uses. Major problems are steep slopes, severe 
erosion, shallowness over bed rock, droughtiness due to 
excessive drainage and low natural fertility.
Approximately 8,600 acres of the 10,667 acres in the 
drainage basin in Campbell County is listed below as indi­
vidual soil types.
Soil Acres
Mixed alluvial land 216
Toccoa fine sandy loam 52
Congaree silt loam 14
Elbert loam 16
Worsham sandy loam 229
Senaca fine sandy loam 167
Starr loam 287
Gullied land 6
Cecil fine sandy loam 1,054
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Acres
Cecil clay loam 230
Georgeville loam 54
Appling fine sandy loam 170
Helena fine sandy loam 22
Davidson clay loam 11
Lloyd clay loam 347
Lloyd loam 3,478
Braddock fine sandy loam 72
Thurmont fine sandy loam 204
Dyke loam 5
Bremo loam 10
Enon fine sandy loam 26
Lignuna silt loam 2
Wickham fine sandy loam 5
Altavista fine sandy loam 3
Local alluvial land 13
Local alluvial land, wet 22
Wehadkee silt loam 94
Chewacla silt loam 11
Louisburg sandy loam 137
Wilkes fine sandy loam 643
Turbeville fine sandy loam 36
Roanoke silt loam 1
Appling very fine sandy loam 12
Tatum silt loam 115
Tatum silty clay loam 38
Nason silt loam 62
Manteo channery silt loam 111
Seneca silt loam 2
State fine sandy loam 3
Rockland 5
Tallapoosa loam 270
Vance fine sandy loam 15
Pacolet cobbly fine sandy loam 1
Madison clay loam 192
Lloyd loam shallow 99
Thurmont fine sandy loam fragipan 14
Masada fine sandy loam 8
Wickham loam 3
Grover fine sandy loam 60
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D. A STUDY OF THE WATERSHED OF LYNCHBURG COLLEGE LAKE 
INTRODUCTION
This is a study of the watershed for College Lake. 
The stuly was concerned more specifically with determining 
the percentage of water-flow contributed by each tributary 
to College Lake. Also, further work was done concerning 
the ability of the watershed to retain water on the basis 
of the different types of soils and their permeabilities.
This involved the observance of erosion problems on Burton 
and Blackwater Creeks that cause a sedimentation problem 
downstream. Finally, a study was made of three creek bottoms. 
This included the determination of the bottom composition 
of each and what percentage of various sizes of sand and 
silt materials were present.
MATERIALS AND METHODS
In order to study the percentage of water-flow each 
creek contributed to the watershed runoff, readings were 
taken with a Model 2030, General Oceanics Flowmeter along 
with corresponding depth recordings at the junction where 
Blackwater Creek flows into College Lake. Readings were 
taken on Wednesdays and Fridays of each week during the 
period of February 11, 1973 to April 2 , 1973. The same 
kind of readings and observations were made at the junction 
of Tomahawk, Burton, and Blackwater Creeks approximately 
2 1/2 miles upstream from College Lake. The latter readings 
were taken on Fridays of each week during the same period 
of time. On March 23, 1973 a composition profile of all 
creek bottoms was made. All samples were oven dried.
RESULTS
BLACKWATER CREEK
Blackwater Creek's outflow (see chart) ranged from a 
low of 234 gal/sec to a high of 2,011 gal/sec. This diff­
erence in outflow along with the variation in depth read­
ings shows that the rate of flow in Blackwater Creek can 
change suddenly, simply because of a rapid runoff of water 
from the surrounding landscape into the creek during and 
after peak rainfall periods. Bad land Management practices 
may influence soil erosion resulting in soil and silt being 
deposited in the creek bed, causing further flooding prob­
lems as the creek bed becomes shallower.
The composition profile (see chart) of various sections 
of the creek bottom show a higher percentage of silt than
21
heavier rock or gravel. This is evidence that silt has 
been collecting in the creek bottom and probably has been 
transported from long distances due to a high fluctuation in 
water flow velocities. Macroscopic plants and animals were 
not observed on the creek bottom during the period of the 
study. The creek bottom structure may be changed frequent- 
ly making it hard for macroscopic plants and animals to 
survive.
BLACKWATER CREEK OUTFLOW NEAR DISCHARGE INTO COLLEGE LAKE
DATE AVG. DEPTH WIDTH GAL/SEC RAINFALL (in.)
in. ft. in.
2/11 23 31. 5 301 .0
2/15 24 31. 5 297.6
2/22 22 31. 4 272.1
2 /23 21 30. 9 234.8
2/28 26 30. 10 270.7
3 /2 22 31. 2 249.3
3 /6 31 32. 0 438 .0
3 /8 27 32. 0 363 .5
3 /18 25 32. 1 458 .3
3 /20 22 32. 1 293.3 .10
3/21 .85
3 /2 2 (A .M .)    35 32 .4 652 .5 .01
3 /2 2 (P . M.)    39 32. 5 788.1
3 /23 28 32. 1 373 .3
3/25 1 .15
3/26 49 35 .11 2 ,0 1 1 .3 .16
3/28 27 31 .2 306 .0
3/29 .15
3/30 28 31 .3 314 .9 .11
4 /1 40 36 .2 1 ,7 2 8 .4
4 /2 32 32 .4 596 .6
On March 25, 1973, (see chart above) 1.15 inch of rain 
was recorded by the United States Weather Bureau in Lynch- 
burg. On March 26 rain started in the early morning hours 
and continued throughout the day to a total of .16 of an 
incho With rain the day before it was an ideal time for 
running a check on how much water flows out of the watershed 
into College Lake on a given day of heavy rain showers. A 
check was also made of how long it would take for the high­
est peak of flow to be recorded. The study (see chart below) 
was begun at 8 :00 on March 26th and ended at 4 :00 when the 
readings on the flowmeter were declining. The readings were 
taken from Blackwater Creek at the entrance to College Lake. 
Depth and Flowmeter readings were taken at each hour interval 
and these readings were computed to gal/sec and further to 
gal/min and gal/hour.
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The readings are as follows:
Time gal/sec gal/min gal/hour
8: 00 180 10,800 648,000
9 :00 250 15,000 915,000
10:00 250 15,000 915,000
11:00 250 15,000 915,000
12: 00 390 23,400 1,404,000
1:00 400 24,000 1,440,000
2: 00 900 54,000 3,240,000
3: 00 2,011 120,000 7,140,000
4: 00 1,150 69,000 4 ,140,000
BLACKWATER CREEK 200ft. DOWNSTREAM FROM JUNCTION 
       W I T H  BURTON AND T OMAHAWK CREEKS
Particle size (dia.)  Wt. (g)             % in Creek
.203 in 826 g 50. 4%
.097 in 196 g 11.9%
.0386 in 399 g 24. 3%
.0203 in 151 g 9. 2%
.0055 in 58 g 3. 5%
less than
.0055 in. 11 g .7%
1,641 g (wt. of sample)
BLACKWATER CREEK 1/2 MILE UPSTREAM POINT OF DISCHARGEINTO CLEGAK
 Particle size (dia.)  Wt. (g)      %  in Creek
.203 in. 753 g 44. 7%
.097 in. 341 g 20. 2%
.0386 in. 450 g 26. 7%
.0203 in. 90 g 5. 3%
.0055 in. 50 g 2. 98%
less than
.0055 in. 2 g .12%1,685 g (wt. of sample)
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BLACKWATER CREEK AT POINT OF DISCHARGE INTO COLLEGE LAKE
Particle size (dia0) wt. (g) Percentage
o 2 0 3  in0 5 6  g 5%
O097 in0 1 4  g 1 . 2 1
o 0 3 8 6  in0 769 g 64%
o 0 2 0 3  in* 1 1 6  g 10%
o Q 0 5 5  in0 1 8 1  g 1 5  o 4%
less than
o 0 0 5 5  in0 52 g 4 0 4%
IV'ltSg Twt. of sample)
BURTON CREEK
Burton Creek°s outflow (see charts below) ranged from 
a low of 168 gal/sec to a high of 312 gal/seco One of the 
reasons for this variation may be that the soil permeabil= 
ity is poor resulting in poor retainment precipitated 
water0 The land bordering Burton Creek is rather highly 
urbanized and poor land management practices are evidento 
In some areas water cannot percolate into the soil* Thus, 
most of the rainwater runs off into the creek bed0 Erosion 
along the creek bed is indicated by a great deal of bank 
undercutting and the fact that many trees have been toppled 
due to undercuttingo Sand bars have been formed in many 
areas due to deposition of silto These sand bars may grow 
larger or be washed away in times of flooding0
The soil profile (see charts below) for Burton Creek 
shows it to be composed of about 85% of large gravel and 
silt material larger than O0386 in, in diameter (see 
chart)o The absence of a large amount of silt material 
could be attributed to the high velocity of water during 
periods of flooding at which time the silt may be deposit­
ed on the banks or flood plain or further downstream past 
the junction with Blackwater Creek0
BURTON CREEK OUTFLOW NEAR JUNCTION WITH BLACKWATER CREEK
Date Avg0 depth Width gal/sec % Water flow
2/15 10.5” 19*7” 293 o 7 66%
2/23 13” 18 1 2” 203 o 7 56%
3/2 14” 141 9” 168 o 4 57%
3/8 12 o 5” 15 9 4” 222 o 0 50%
3/18 15 o 5” 15 9 6” 312 o 0 56%
3/20
3/21
olO inQ 
o85 in0
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Date Avg, depth Width gal/sec % Water flow Rainfall
3/22 19" 15'7" 307.6 45%
3/25 1.15 in.
3/26 .16 in.
3/29 .15 in.
3/30 .11 in.
BURTON CREEK 200FT. UPSTREAM FROM
C R E E K
JUNCTION WITH BLACKWATER
Particle size (dia.) Wt. (K) Percentage in Creek
. 2 0 3  in. 933 g 58%
.097 in. 188 g 11.3%
.0396 in. 366 g 2 2 . 2%
.0203 in. 90 g 5%
.0055 in. 53 g 3%
less than 
.0055 in.
8g/1,638 g (wt
.5 %
. of sample)
TOMAHAWK CREEK
Tomahawk Creek had an outflow (see chart below) range 
from a low of 188 gal/sec to a high of 240 gal/sec, The 
water flow of Tomahawk doesn't vary as much as compared with 
Burton and Blackwater Creeks. This could be due to a lack of 
urbanization along its banks in the forms of housing, storm 
severs and asphalt roadways. Bordering the creek are rela­
tively more pasturelands and forests, which may allow a 
greater amount of water to percolate into the soil. The 
creek bottom is composed of a balance of silt and gravel 
(see charts below) with about 65% of the material larger than 
.0386 in. in diameter and about 35% of the material smaller 
than .0386 in. in diameter. This proportion of gravel and 
silt may be evidence that there is less heavy flooding.
Plant life is evident in the creek bed on small rock 
formations that dot it in places. Algae and moss are present. 
Many features of this creek basin suggest that less urban­
ization has taken place in comparison to the other two creek 
basins.
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TOMAHAWK CREEK OUTFLOW
Date Avg. depth Width gal/sec % water flow
2/15 10. 5" 12'2” 118. 2 26%
2/23 18" 15'4" 240. 1 44%
3/2 8” 14'5" 131. 8 43%
3/8 13” 14' 5” 214. 2 49%
3/18 16” 14' 5” 239. 7 43%
3/23 14” 14' 5” 220. 2 55%
3/30 18” 14' 5” 223. 8 46%
TOMAHAWK CREEK 250 FT. UPSTREAM FROM JUNCTION 
W I T H  B L A C K W A T E R  C R E E K
Particle size (dia.) wt. (g) Percentage in Creek
.203 in. 550 g 33. 9.%
.097 in. 256 g 15. 8%
.0386 in. 259 g 15. 9%
.0203 in. 222 g 13. 8%
.0055 in. 300 g 18. 5 %
less than
.0055 in. 33 g 1,620 (wt 2. 0%of sample)
TOMAHAWK CREEK ONE MILE UPSTREAM FROM JUNCTION 
WITH BLACKWATER CREEK
Particle size (dia.) Wt. (g) Percentage in Creek
.203 in. 853 g 47. 071
.097 in. 471 g 25. 99%
.0386 in. 150 g 8. 28%
.0203 in. 75 g 4. 14%
.0055 in. 240 g 13. 25%
less than 
.0055 in. 23 g
  1,812 g (wt
1.27 %
of sample)
CONCLUSION:
The soil profile for Burton Creek shows it to be com- 
posed primarily of large gravel and material larger than 
.0386 in. in diameter. The absence of silt material could 
be attributed to the high velocity of water during periods 
of flooding at which time the material was washed farther 
downstream.
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The soil profile of Tomahawk Creek shows a balance 
amount of silt and gravel. This even proportion may be evi- 
dence of less heavy flooding due to a lack of urbanization 
along its banks in the forms of housing, storm sewers and 
asphalt roadways. The pasturelands and forests bordering 
the creek absorb most of the rainwater and let it drain 
gradually into the creek.
The soil profile of Blackwater Creek shows a higher 
concentration of gravel and larger material than silt, show- 
ing a similar situation to that of Burton Creek. The move­
ment of silt downstream in this creek along with that coming 
from Burton Creek contributes to the increased siltation of 
the upper end of College Lake.
E. STREAM FLOW
In December of 1971 stream rate of flow was determined 
for Blackwater Creek just upstream from the point where it 
discharges into College Lake. The flow rate recorded on 
three dates are as follows:
December 2, 1971 224. 4 gals. /sec.
December 9, 1971 374 gals./sec.
December 18, 1971 410 gals./sec.
These rates should be taken as approximate minimums for 
the volume of water entering the lake from Blackwater Creek. 
At times the amount of water in this stream far exceeds the 
values shown (see the College Lake Watershed Study).
The following average of "normal" water flow through 
the lake are for measurements made during the months of 
March-May of 1972. It is of interest to note that the amount 
of water leaving the lake during this time period is greater 
than the amount entering the lake, perhaps indicating the 
presence of Springs in the lake itself.
Water entering College Lake
from all measurable sources ------- 358.99 gals. /sec.
Water leaving College Lake -------- 453.65 gals. /sec.
F . HYDROGRAPHIC MAP OF COLLEGE LAKE
Between the dates of March 6, and April 14, 1971, approx­
imately 400 soundings were made over the whole area of College 
Lake. The soundings were taken along compass points, twenty- 
three of which were marked with steel rods. The sounding 
measurements resulted in the preparation of a hydrographic 
map of College Lake which shows some of the greater depths 
as well as the shallows.
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On June 8 and 9, 1972, soundings were taken again in 
the area between the concrete boat dock and the spillway. 
These soundings tend to varify the measurements of the first 
year0 These hydrographic maps may be found in the map case 
in Room 001 of Hobbs Hall.
Some of the depth measurements and their relative posi­
tions in the lake are shown on the outline map on the follow­
ing page.  The dots around the periphery of the lake-outline 
indicate the relative positions of the compass points. 
These measurements when compared with measurements which 
may be taken in the future could indicate the degree or trend 
of siltation.
C . DIMENSIONS OF LYNCHBURG COLLEGE LAKE
By using a planimeter it has been estimated that there 
is approximately 27. 5 acres of open water and 17. 5 acres of 
shallow cattail, burreeds, and marsh. Siltation has occurr­
ed now since the lake was impounded in the mid-thirties. 
Many areas of the lake are now shallow. The main body of 
the lake is approximately 1,000 meters in length from the 
spillway to the marshlands where Blackwater Creek discharges 
into the lake. Its greatest width is approximately 200 
meters.
H . A BRIEF REPORT ON SILTATION IN COLLEGE LAKE 
INTRODUCTION
Soil introduced into a quiet body of water from out­
lying areas by rivers and small streams is known as siltation. 
The purpose of this research project was to determine (if any) 
the amount and the rate of siltation in a small section of 
College Lake over a short period of time.
MATERIALS AND METHODS
A section of College Lake, near the point where Black- 
water Creek flows into the lake (see map on following page)* 
was selected because at this location both still and fast­
flowing waters are founds An instrument was devised to 
measure the rate of siltation. This was accomplished by 
attaching a small, flat, metal pan to the bottom of a meter 
sticks Next, five wooden stakes, each with a small notch 
placed five centimeters from the top, were placed in differ­
ent areas of the section of the lake being studied (see map). 
Six readings were taken on each of the five stakes over a 
period of fourteen days.  The distance in centimeters from
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the bottom of the lake (silt level) to the notch in the stake 
was the reading0 Three significant readings for each stake 
on three different dates are given in the following chart0
SILTING^IN EFFECT
DATE (1973) STAKE NO. & DISTANCE OF SILT FROM NOTCH (cm.)
1 2 3 4 5
April 19 58. 2 34. 1 42. 3 28. 5 23. 5
April 26 58. 9 34. 5 42. 5 28. 7 23. 7
May 1 59. 3 34. 7 42. 6 28. 9 23. 9
CONCLUSIONS
Observations alone, over a period of several years, are 
convincing that there is a siltation problem in College Lake. 
The above data tend to varify that silting-in is occuring at 
stake no. 1 and 2. Less siltation is indicated at stake no. 
3,4, and 5 perhaps because of some slight protection from the 
sand bar which separates the fast-flowing Blackwater Creek 
from the research area.
I. SOME ADDITIONAL ECOLOGICAL DATA FROM THE COLLEGE LAKE AREA
On March 15, 1972 the students of the Ecology Class 
assembled the data on the two pages which follow. The 
Roman Numerals on the chart correspond to those on the map.
J. DOCUMENTATION OF POLLUTION SOURCES AND ECOLOGICAL SITES 
AROUND COLLEGE LAKE (1971-1973)
Beginning in the Fall of 1971 a great amount of time was 
spent in locating the sources of sewage and siltation pollu­
tion. A manhole overflow-pipe was discharging raw sewage, 
continuously, into Fox Creek (Stinking Creek) approximately 
200 yds. below Thomas Road. The 150-200 gal./min. discharge 
indicated that the main interceptor was full. The city man­
ager's office was notified and after some weeks passed the 
discharge was remedied.
Another manhole overflow-pipe, which often discharges 
large volumes of sewage, empties into Fox Creek southwest of 
Wake Field House approximately 150 ft. above the point where 
the creek flows into College Lake. Much of this sewage or­
iginates at Lynchburg College.
Leaks in the sewer interceptors around College Lake occur 
often. These leaks result in discharges which range from
Ecological Data from the College Lake Area 
March 15, 1972
Slope
Facing
Angle
Slope
Vegeta­
tion
Temp °F 
Soil Air
Relative
Humidity
Soil
Moisture
Soil
Group
Soil
Texture
I SE. 55 forest 63 75 48% 17%
Red
Podzolic
Clay
Loam
II W. 57 forest 59 75 42% 31%
Red
Podzolic
Silty-clay 
Loam
Ill NNE. 80 forest 59.5 72 44% 30%
Red
Podzolic
Loamy
Sand
IV NW. 17 forest 37.9 74 41% 24%
Red
Podzolic
Sandy 
and Silt
V SSE. 44 forest 60 74 50% 19%
Red
Podzolic
Silt
Loam
VI NNW. 46 forest 57.1 73 44% 23%
Red
Podzolic
Sandy
Loam
VII NNE. 81 forest 42 45 41% 21%
Red
Podzolic Loam
VIII N. 25 forest 47 48 32% 7%
Red
Podzolic
Clay
Loam
IX sw. 8 forest 51 49 39% 29%
Red
Podzolic
X NE. 67 forest 65 62% 31%
Red 
Podzolic
XI NW 40 forest 67 58% 39%
Red
Podzolic
XII ENE. 37 forest 66 69% 36%
Red
Podzolic
XIII NNE. 20 grassy 64 5 7% 32%
Red
Podzolic
XIV SSE. 35
forest 
5 shrub 64 65% 32%
Red
Podzolic
XV ESE. 42 forest 59 70 49.5% 17.8%
Red
Podzolic
XVI NNW. 32 forest 49 47 65% 24.4%
Red
Podzolic Sandy
XVII ESE. 44 shrub 60 72 55% : 18.4%
Red
Podzolic
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slight trickles to massive breaks which allow hundreds of gal­
lons of raw sewage to cascade into the lake each minute.
Manholes often overflow especially those on the slopes 
opposite Faculty Drive. On one occasion (1970) a sewage gey­
ser about 8 ft. high, was observed just North of Wake Field 
House near the shore of the lake. Evidently, the pressure in 
the interceptor was great enough to force sewage out of the 
holes of the manhole cover. The sewage cascaded into the lake.
On occasions manhole covers have been discovered to be 
completely missing. This condition provides a hazardous con­
dition for children and animals. The city responded quickly 
to our reports of these conditions.
Color slides (2" x 2") document sewage leaks, heavy dis­
charges, and missing manhole covers. Dates, estimated dis­
charge volumes, locations, and other pertinent data are record­
ed on the slides. Slides showing possible sources of silt 
were made. Color slides were taken of various ecological 
sites around College Lake, especially the ponds, marsh, mud­
flats, wooded slopes, and stream channel in the upper reaches 
of the lake. The environs of the lake have been photographed 
during all seasons. Approximately 160 color slides are in the 
collection which is kept in the Biology Office.
The slides have been used in our classes and in talks 
presented to civic groups. Some of the slides were used by 
officers from the Lynchburg Public Health Office when they 
presented, in Richmond, Virginia, a proposal and request for 
funds to correct these sewage problems. The City of Lynch­
burg was successful in obtaining, from HUD, a grant of 
$128,000 for the purpose of enlarging the sewer interceptors 
around the College Lake area. The first phase of this work 
was started in the late summer and fall of 1973. Four 
thousand ft. of 15” interceptor on the east side of College 
Lake will be replaced with a 24” pipe. The second phase of 
work will begin soon at which time approximately five thousand 
feet of 12" interceptor will be replaced by a 15” pipe. This 
last work is to be done in the Ferncliff Drive-Westchester 
Drive area and then toward the slopes across from Faculty Drive.
The conditions observed around College Lake and various 
data have been shared with Public Health officials representing 
both city and state, officers from the Virginia Water Control 
Board, City Manager, City Council members, Lynchburg College 
administratiors, and others.
V.  THE OXYGEN CHARACTER 
OF LYNCHBURG COLLEGE LAKE:
AN EXAMINATION OF THE DISSOLVED OXYGEN 
CONTENT AND BIOCHEMICAL OXYGEN DEMAND 
(SPRING 1 9 7 2 )
INTRODUCTION
O f  t h e  c h e m i c a l  s u b s t a n c e s  i n  w a t e r , o x y g e n  i s  t h e  m o s t  
s i g n i f i c a n t  i n  l i m i t i n g  t h e  a q u a t i c  l i f e . S i n c e  t h e  o x y g e n  i n  
s o l u t i o n  ( d i s s o l v e d  o x y g e n )  i s  d e p e n d e n t  on  c h e m i c a l , b i o -  
c h e m i c a l , an d  p h y s i c a l  f a c t o r s , i t s  q u a n t i t a t i v e  m e a s u r e m e n t  
i s  a k e y  t e s t  f o r  u s e  i n  d e t e r m i n i n g  w a t e r  p o l l u t i o n  M e a s u r e -  
m en t  o f  t h e  b i o c h e m i c a l  o x y g e n  demand ( B . 0 . D . ) i n d i c a t e s  t h e  
o x y g e n  r e q u i r e m e n t s  o f  b o d i e s  o f  w a t e r ,  i . e . ,  t h e  a m o u n t  o f  
o x y g e n  n e c e s s a r y  f o r  t h e  o x i d a t i v e  d e c o m p o s i t i o n  o f  a m a t e r i a l  
i n  t h e  w a t e r  b y  m i c r o o r g a n i s m s . The r e s u l t s  o f  t h e s e  tw o  
t e s t s  ( D . O. and  B . O . D . ) i n d i c a t e  t h e  d e g r e e  o f  p o l l u t i o n  o f  
a b o d y  o f  w a t e r . F o r  t h i s  r e a s o n ,  i t  was e m p l o y e d  i n  t h i s  
r e s e a r c h  on  C o l l e g e  L a k e .
MATERIALS AND METHODS
L y n c h b u r g  C o l l e g e  L a k e  was s u b d i v i d e d  i n t o  s e v e n  s a m p l i n g  
s t a t i o n s  ( s e e  map a t  end  o f  s e c t i o n ) . E a ch  s t a t i o n  was s e t  
up  a c c o r d i n g  t o  e c o l o g i c a l  p e r s p e c t i v e s . S t a t i o n s  one t h r o u g h  
t h r e e  r e p r e s e n t e d  l a k e  s u c c e s s i o n  f r o m  t h e  m a r s h  a r e a  t o  t h e  
m a in  b o d y  o f  t h e  l a k e . S t a t i o n  f o u r  r e p r e s e n t e d  t h e  Fox 
C r e e k  n e c k  o f  C o l l e g e  L a ke  w h i c h  i s  an  a r e a  o f  n u m e r o u s  sewage 
l e a k s . S t a t i o n  f i v e  i s  a t  t h e  m o u th  o f  t h e  Fox  C r e e k  n e c k  
o f  C o l l e g e  L a k e . S t a t i o n  s i x  e n c o m p a s s e d  t h e  l a r g e  a r e a  o f  
t h e  m a i n  b o d y  o f  t h e  l a k e . S t a t i o n  s e v e n  was s i t u a t e d  b y  
t h e  dam and  r e p r e s e n t e d  t h e  l a k e  o u t f l o w  a r e a . The l a k e  ca n  
be c o n s i d e r e d  a f r e s h w a t e r  s y s t e m  w i t h  tw o  m a j o r  p o i n t s  o f  
i n f l o w  ( s t a t i o n s  3 and  4 ) ,  t h e  s y s t e m  b o d y  ( s t a t i o n  5 an d  6 ) , 
an d  t h e  o u t f l o w  ( s t a t i o n  7 ) .
S a m p l i n g  was s e t  up  on a w e e k l y  s c h e d u l e  w i t h  a l l  s e v e n  
s t a t i o n s  i n c l u d e d . A p r e v i o u s  d e p t h  s a m p l i n g  s c h e d u l e  was 
m o d i f i e d  f o r  t h e  s a k e  o f  d e p t h  f l u c t u a t i o n s  an d  p r a c t i c a l -  
i t y . S a m p l i n g  w a s c a r r i e d  o u t  u s i n g  an A . P . H. A . a p p r o v e d  
d i s s o l v e d  o x y g e n  s a m p l e r . S a m p le s  w e r e  o b t a i n e d  f o r  b o t h  
d i s s o l v e d  o x y g e n  a n d  b i o c h e m i c a l  o x y g e n  demand f r o m  t h i s  sa m p­
l e r .
The W i n k l e r  ( i d e o m e t r i c )  t e c h n i q u e  was u t i l i z e d  t o  d e t e r ­
m in e  d i s s o l v e d  o x y g e n  ( S t a n d a r d  M e t h o d s ) . The a z i d e  m o d i f i ­
c a t i o n  was e m p l o y e d  f o r  n i t r a t e  i n t e r f e r e n c e . A l l  o t h e r  mod­
i f i c a t i o n  t y p e s  w e r e  o m i t t e d . T e s t s  f o r  D .O .  w e r e  r u n  
i m m e d i a t e l y  w hen  s a m p le s  w e r e  c o l l e c t e d . A d u a l  w a t e r  s a m p le
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was t a k e n  f o r  B . 0 . D . d e t e r m i n a t i o n . The i d e n t i c a l  s a m p le  
was i n c u b a t e d  f o r  f i v e  d a y s , a t  t h e  e n d  o f  w h i c h  t i m e . a 
D . O. a n a l y s i s  was e m p l o y e d , By s u b t r a c t i n g  t h e  D .O .  v a l u e s  
o f  t h e  f i v e  d a y  s a m p le  ( D2 ) f r o m  t h e  D .O . s a m p le  on  t h e  d a y  
o f  c o l l e c t i o n  (D 1  and  d i v i d i n g  b y  t h e  d e c i m a l  f r a c t i o n  o f  
s a m p le  i n c u b a t e d  ( P ) , t h e  B i o c h e m i c a l  O x y g e n  Demand ( B . O . D . ) 
c o u l d  be o b t a i n e d :
B . O . D . = D1 -  D2  P
RESULTS AND CONCLUSIONS
The o x y g e n  i n  s o l u t i o n  i n  C o l l e g e  L a k e  i n d i c a t e s  h i g h  
r a t e s  o f  p r o d u c t i v i t y  o c c u r i n g  a t  s t a t i o n s  one t h r o u g h  
t h r e e  ( s e e  t a b l e  1 ) ,  S i n c e  t h i s  i s  an  a r e a  o f  s h a l l o w  w a t e r  
w h i c h  r e c e i v e s  a g r i c u l t u r a l  an d  i n d u s t r i a l  r u n o f f , e x c e s s  
n u t r i e n t s  a r e  p r e s e n t .  S t a t i o n  one h a d  c o n s i s t e n t  h i g h  
D . O. v a l u e s  w h i c h  w o u l d  be due t o  i t s  s h a l l o w  d e p t h  a l l o w ­
i n g  f o r  g r e a t e r  l i g h t  p e n e t r a t i o n , an d  c o n s e q u e n t l y  h i g h e r  
p r o d u c t i v e t y . S t a t i o n  s i x  s h o w e d  a l o w e r  D .O .  v a l u e  a t  
1 2 . 9 m g /1  a v e r a g e  w h i c h  was m o s t  l i k e l y  due t o  h i g h  m i c r o b i a l  
a c t i v i t y  r e s u l t i n g  f r o m  sewage s p i l l s  a n d  r u n o f f .  A l l  
o t h e r  s t a t i o n s  sh ow e d  a v e r a g e  v a l u e s  r a n g i n g  f r o m  1 2 . 4 t o  
1 5 . 0 m g / 1 .  The d i s s o l v e d  o x y g e n  t e n d e d  t o  i n c r e a s e  as s p r i n g  
p r o g r e s s e d .  The l a s t  s a m p l i n g  d a t e , May 19 shows h i g h  D .O .  
v a l u e s  f o r  a l l  s t a t i o n s ;  e s p e c i a l l y  s t a t i o n  7 w h i c h  h a d  a 
r e a d i n g  o f  1 9 , 4  m g / 1 .  W i t h  g r e a t e r  a v a i l a b i l i t y  o f  n u t r i ­
e n t s  an d  s u n l i g h t , p r o d u c t i v i t y  i n c r e a s e d  a n d  o x y g e n  c o n t e n t  
a l s o  i n c r e a s e d .  E v e n t u a l l y  t h e  o r g a n i c  m a t t e r  w i l l  s i n k  t o  
t h e  b o t t o m  and  o x y g e n  w i l l  be  u s e d  t o  d e co m p o se  i t ,
TABLE 1
DISSOLVED OXYGEN ( m g . / 1 )
 STATION DATE OF SAMPLE
4 / 1 1 4 /1 8 4 / 2 6 5 /4 5 / 1 1 A v e ra g e
1 1 4 . 9 1 5 . 0 1 6 . 0 14. 2 1 5 . 4 1 5 . 1
2 1 1 . 8 1 4 . 4 1 5 . 1 1 1 . 9 1 4 . 9 1 3 . 6
3 1 4 . 5 1 4 . 4 1 4 . 1 1 4 . 9 1 4 . 9 1 4 . 5
4 1 4 . 3 1 1 . 8 1 3 . 6 1 4 . 8 1 4 . 2 1 3 . 7
5 1 5 . 2 1 4 . 5 1 4 . 7 1 5 . 5 1 5 . 3 1 5 . 0
6 1 4 . 3 1 3 . 9 13. 7 9 . 5 13. 4 1 2 . 9
7 1 1 . 8 1 3 . 5 1 4 . 5 1 4 . 4 1 9 . 4 1 4 . 7
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The b i o c h e m i c a l  o x y g e n  demand ( w h i c h  i n d i c a t e d  t h e  
o x y g e n  r e q u i r e m e n t s  o f  t h e  a q u a t i c  o r g a n i s m s )  f o r  L y n c h
b u r g  C o l l e g e  La ke  i n d i c a t e s  h i g h  m i c r o b i a l  a c t i v i t y  i n  t h e  
a r e a  o f  s t a t i o n  t h r e e  ( s e e  t a b l e  2 ) . H i g h  a l g a l  p a p u l a t i o n  
due t o  s u n l i g h t  and  n u t r i e n t  a c c e s s  h a s  h i g h  o x y g e n  r e ­
q u ir e m e n ts .  As S p r i n g  p r o g r e s s e d ,  t h e  p r o d u c t i v i t y  i n ­
c r e a s e d  c a u s i n g  t h e  a m o u n t  o f  o r g a n i c  m a t t e r  t o  i n c r e a s e , 
t h u s  i n c r e a s i n g , t h e  o x y g e n  r e q u i r e m e n t s  f o r  d e c o m p o s i t i o n  
( s e e  s a m p le  d a t e  5 / 1 1 ) .
The o x y g e n  c o n t e n t  o f  t h e  w a t e r  i n c r e a s e d  w i t h  p r o d u c t i v e  
i t y , b u t  d e c r e a s e d  a c c o r d i n g  t o  m i c r o b i a l  a c t i v i t y . The 
h i g h  d i s s o l v e d  o x y g e n  v a l u e s  f o r  s t a t i o n  one i n d i c a t e  
p r o d u c t i v i t y  due t o  n u t r i e n t s . A g r i c u l t u r a l  and  d o m e s t i c  
r u n o f f  may be  p a r t i a l l y  r e s p o n s i b l e . H i g h  p r o d u c t i v i t y  
may be due t o  sew age  l e a k s .
TABLE 2
BIOCHEMICAL OXYGEN DEMAND ( m g / 1 )  
STATION DATE OF SAMPLE
4 / 1 1 4 / 1 8 4 / 2 6 5 / 4 5 / 1 1 A v e r a g e
1 9. 1 9. 1 9. 9 6. 1 8. 7 8. 6
2 7. 6 8. 9 9. 3 2. 5 13. 1 8. 3
3 9. 4 11. 2 8. 8 7. 0 13. 3 9. 9
4 9. 2 6. 4 8. 0 7. 4 1 0 . 5 8. 3
5 9. 4 9. 7 9. 0 8. 1 9. 6 9. 2
6 8. 9 8. 6 8. 3 1. 5 8. 6    5. 6
7 7. 5 8. 7 9. 4 6. 7 16. 1 9. 7
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CHEMICAL PROPERTIES OF FOX CREEK
INTRODUCTION:
Fox  C r e e k  i s  a s e c o n d a r y  w a t e r  s u p p l y  f o r  C o l l e g e  L a k e  b e i n g  
e x c e e d e d  i n  v o l u m e  o n l y  b y  B l a c k w a t e r  C r e e k .  O v e r  m o s t  o f  i t s  f o u r  
k i l o m e t e r  l e n g t h ,  Fox  C r e e k  f l o w s  a t  a m o d e r a t e  s p e e d  h a v i n g  a w i d t h  
o f  one o r  tw o  m e t e r s  and  a d e p t h  o f  t e n  t o  t w e n t y  c m s . A p p r o x i m a t e l y  
250 m e t e r s  b e f o r e  i t  e n t e r s  C o l l e g e  L a k e ,  t h e  s t r e a m  w i d e n s  t o  a b o u t  
n i n e  m e t e r s  a n d  t h e  c u r r e n t  s l o w s  g r e a t l y  t o  f o r m  F o x  C r e e k  I n l e t .
A t  t h e  b e g i n n i n g  o f  t h i s  s t u d y ,  tw o  s e w e r  o v e r f l o w  p i p e s  w e r e  known t o  
e x i s t  on Fox  C r e e k ,  e a c h  r e l e a s i n g  an e f f l u e n t  o f  1 0 0 - 2 0 0  g a l l o n s  p e r  
m i n u t e  d u r i n g  o r  a f t e r  h a r d  r a i n s t o r m s .
The w a t e r  a n a l y s i s  w o r k  on F o x  C r e e k  h a d  a t w o - f o l d  p u r p o s e .
S i n c e  Fox  C r e e k  was s u s p e c t e d  t o  be  a m a j o r  p o l l u t i o n  p r o b l e m  f o r  
C o l l e g e  L a k e ,  i t  was t o  be d e t e r m i n e d  how s e v e r e  a p r o b l e m  t h i s  
c r e a t e d .  S e c o n d l y ,  i t  was t h e  p u r p o s e  o f  t h e  s t u d y  t o  c o n t r a s t  t h e  
u n p o l l u t e d  w a t e r s  o f  u p p e r  F o x  C r e e k  w i t h  t h e  p o l l u t e d  w a t e r s  d o w n ­
s t r e a m .
MATERIALS and  METHODS:
Two s t a t i o n s  w e r e  c h o s e n  a l o n g  Fox  C r e e k  a p p r o x i m a t e l y  one k i l o ­
m e t e r  a p a r t .  S t a t i o n  1 was 1 . 2  k i l o m e t e r s  a b o v e  C o l l e g e  L a k e  a n d  j u s t  
e a s t  o f  t h e  p o i n t  w h e r e  Thomas Road c r o s s e s  F o x  C r e e k .  The s t r e a m  i n  
t h i s  a r e a  was 15 cms d e e p ,  1 m e t e r  a c r o s s  and  s h ow e d  no  a l g a l  g r o w t h  
and h a d  a g r a v e l  b o t t o m .  T h i s  s t a t i o n  was w e l l  a b o v e  a l l  sewage o v e r ­
f l o w s  known b y  c o l l e g e  p e r s o n n e l  a n d ,  h o p e f u l l y ,  w o u l d  s u p p l y  d a t a  on 
t h e  n a t u r a l  w a t e r  c o n d i t i o n s  o f  t h e  s t r e a m .  S t a t i o n  2 was l o c a t e d  
j u s t  ab ove  Fox  C r e e k  I n l e t  and  10 m e t e r s  b e l o w  t h e  l a s t  sewage o v e r ­
f l o w  p i p e .  The s t r e a m  a t  t h i s  l o c a t i o n  was 20 cms d e ep  and  2 m e t e r s  
a c r o s s .  The b o t t o m  was g r a v e l  w i t h  a t h i n  l a y e r  o f  s l u d g e .  D u r i n g  m o s t  
o f  t h e  s a m p le  p e r i o d s ,  p o p u l a t i o n s  o f  T u b i f l e x  s p . w e r e  so  d e n s e  n e a r  
t h e  o v e r f l o w  p i p e  t h a t  t h e  s t r e a m  b o t t o m  a p p e a r e d  r e d .  The s l u d g e  worm 
T u b i f l e x  has  l o n g  b e e n  r e c o g n i z e d  as a g o o d  sewage p o l l u t i o n  i n d i c a t o r  
o r g a n i s m .
W a t e r  s a m p le s  w e r e  c o l l e c t e d  o n c e  a w ee k  a t  b o t h  s t a t i o n s  and  r e ­
q u i r e d  f o u r  t o  f i v e  h o u r s  t o  be  a n a l y z e d .  A l l  t e s t s  w e r e  c o n d u c t e d  i n  
t h e  f i e l d  u s i n g  t h e  H ac k  D i r e c t  R e a d i n g  E n g i n e e r ’ s L a b o r a t o r y .  W i t h  t h e  
e x c e p t i o n  o f  f r e e  a c i d i t y  and  pH ,  a l l  t e s t s  came f r o m  APHA S t a n d a r d  
M e th o d s  w i t h  s l i g h t  m o d i f i c a t i o n s  f o r  f i e l d  u s a g e .
RESULTS and CONCLUSIONS:
A l l  d a t a  c o l l e c t e d  f r o m  F o x  C r e e k  d u r i n g  t h e  p e r i o d  o f  J u n e  8- 
J u l y  12 ,  1973 h a v e  b e e n  r e c o r d e d  i n  T a b l e s  I ,  I I ,  an d  I I I  ( s e e  f o l l o w i n g  
p a g e s ) . S i n c e  sewage d i s c h a r g e s  w e r e  m o s t  o f t e n  c a u s e d  b y  r a i n  w a t e r  
f l o o d i n g  t h e  c o m b in e d  sew age  s y s t e m ,  p r e c i p i t a t i o n  d a t a  was r e c o r d e d  f o r  
a two  da y  p e r i o d  p r i o r  t o  e a c h  s a m p l i n g .  As t h e  t a b l e s  s h o w ,  t h e  c o n ­
c e n t r a t i o n s  o f  a l m o s t  a l l  c o n t a m i n a n t s  w e n t  up  d u r i n g  o r  a f t e r  p e r i o d s  
o f  r a i n .
TABLE I
J u n e  8 - J u l y  1 2 ,  1973
WATER ANALYSIS DATA FOR FOX CREEK
Sampl e D a te
R a i n
i n
tw o  d a y s S t a t i o n
A c i d i t y
T o t a l
F r e e  ( m g / 1 )
A l k a l i n i t y
P h e n o l -
p h t h a l e i n
( m g /1 )
T o t a l
A l k a l i n i t y
( m g /1 )
C a r b o n  
d i o x i d e  
F r e e  ( m g /1 )
C h l o r i d e
( m g /1 )
1 6 / 8 None
I 0 0 60 12 12
I I 0 0 60 12 12
2 6 / 1 5 .8
I 0 0 61 12 12
I I 0 0 68 1 2 . 5 1 3 . 5
3 6 / 2 2 .97
I 0 0 71 12 18
I I 0 0 75 14 21
4 6 / 2 9 .3 8
I 0 0 60 1 2 . 5 12
I I 0 0 61 12 12
5 7 / 6 None
I 0 0 58 11 10
I I 0 0 58 1 1 . 5 10
6 7 / 1 2 1 . 9 4
I 0 0 62 1 2 . 5 20
I I 0 0 72 13 21
0 4
tO
TABLE I I
J u n e  8 - J u l y  1 2 ,  1973
WATER ANALYSIS DATA FOR FOX CREEK
Sam p le D a te
R a i n
i n
tw o  d a ys S t a t i o n
C o l o r
A p p a r e n t
H a r d n e s s
C a l c i u m
( m g / 1 )
H a r d n e s s
M a g n e s iu m
( m g /1 )
H y d r o g e n
S u l f i d e
( m g / 1 )
N i t r a t e
( m g /1 )
O xyge n
D i s s o l v e d
( m g /1 )
1 6 / 8 None
I 10 30 18 0 1 . 2 6 . 9
I I 10 30 18 0 1 . 2 6 . 5
2 6 / 1 5 .8
I 85 50 20 0 6 . 3 6 . 8
I I 110 53 20 0 6 . 0 6 . 5
3 6 / 2 2 .9 7
I 80 55 25 0 7 . 2            7 . 0
I I 170 55 25 0 7 . 2 6 . 5
4 6 / 2 9 .3 8
I 30 40 20 0 5 . 5 6 . 8
I I 30 40 20 0 5 . 0 6 . 0
5 7 / 6 None
I 5 35 12 0 .7 5 7 . 0
I I 5 35 13 0 .75 6 . 8
6 7 / 1 2 1 . 9 4
I 330 53 28 0 1 1 . 0 8 . 5
I I 330 55 30 0 1 1 . 0 8 . 5
TABLE I I I
J u n e  8 - J u l y  1 2 ,  1973
WATER ANALYSIS DATA FOR FOX CREEK
S amp1e D a t e
R a i n
i n
tw o  d a y s S t a t i o n
O xyge n
D i s s o l v e d
%
S a t u r a t i o n pH
P h o s p h a t e
O r t h o
( m g / 1 )
P h o s p h a t e
T o t a l
( m g / 1 )
T e m p e r a t u r e
°C
T u r b i d i t y  
f JTU)
1 6 / 8 None
I 76 6 . 9 3 . 5 7 . 4 20 5
I I 75 6 . 0 4 . 0 7 . 6 20 5
2 6 / 1 5 .8
I 72 7 . 0 6 . 8 * 17 73
I I 69 7 . 0 * * 17 73
3 6 / 2 2 .9 7
I 71 7 . 0 6 . 0 * 15 71
I I 66 7 . 0 7 . 5 * 15 85
4 6 / 2 9 .3 8
I 76 6 . 9 .15 2 . 3 24 24
I I 73 6 . 9 2 . 9 * 24 25
5 7 / 6 None
I 81 6 . 7 2 . 4 3 . 6 21 0
I I 78 6 . 7 2. 3 . 6 21 0
6 7 / 1 2 1 . 9 4
I 90 7 . 1 1 . 9 5 6 . 5 17 85
I I 90 7 . 1 2 . 0 0 * 17 85
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I t  so on  became a p p a r e n t  t h a t  t h e r e  was v e r y  l i t t l e  d i f f e r e n c e  i n  
t h e  d a t a  b e i n g  c o l l e c t e d  f r o m  S t a t i o n  I  and  S t a t i o n  I I .  Due t o  t h e  
p r e s e n c e  o f  T u b i f l e x  n e a r  S t a t i o n  I I  and  o t h e r  o b v i o u s  i n d i c a t i o n s  o f  
p o l l u t i o n  i n  Fox C r e e k  I n l e t  ( s u c h  as o d o r ,  f r e q u e n t  a l g a l  b l o o m s  and  
t h e  c o n s t a n t  b u b b l i n g  o f  m e th a n e  c a u s e d  b y  a n a e r o b i c  d e c o m p o s i t i o n  i n  
t h e  b o t t o m  s e d i m e n t s )  i t  seems l o g i c a l  t o  assume t h a t  u p p e r  Fox  C r e e k  
a l s o  s u f f e r e d  f r o m  p o l l u t i o n .
DISCUSSION:
The f o l l o w i n g  t e s t s  w e r e  r u n  d u r i n g  t h e  d e s i g n a t e d  s i x  w ee k  p e r i o d .  
Each t e s t  i s  e x p l a i n e d  b r i e f l y  b e l o w ,  a l o n g  w i t h  i t s  r e l a t i o n  t o  
p o l l u t i o n  d e t e c t i o n .
A c i d i t y :  The p r e s e n c e  o f  a c i d i t y  e i t h e r  f r e e  o r  t o t a l  i s  u s u a l l y
c o n s i d e r e d  an e x c e l l e n t  i n d i c a t i o n  o f  i n d u s t r i a l  w a s t e  
p o l l u t i o n  (APHA S t a n d a r d  M e t h o d s ,  1 9 7 1 ) .  Fox  C r e e k  sh ow e d  
no  s i g n s  o f  a c i d i t y  a t  a n y  t i m e .
A l k a l i n i t y :  An i n c r e a s e  i n  t o t a l  a l k a l i n i t y  f r o m  one s t a t i o n  t o
a n o t h e r  i s  o f t e n  c o n s i d e r e d  an i n d i c a t i o n  o f  d o m e s t i c  
sewage p o l l u t i o n .  P h e n o l p h t h a l e i n  a l k a l i n i t y  was a b s e n t  
i n  Fox  C r e e k  and  o n l y  s m a l l  i n c r e a s e s  i n  t o t a l  a l k a l i n i t y  
o c c u r e d  b e t w e e n  s t a t i o n s .
C arbon
D i o x i d e :  C a rb o n  d i o x i d e  i s  p r o d u c e d  as a r e s u l t  o f  n o r m a l  r e s p i r a t i o n
b y  a q u a t i c  a n i m a l s  and  t h e  b a c t e r i a l  d e c o m p o s i t i o n  o f  o r g a n i c  
m a t e r i a l s .  A l t h o u g h  some s t r e a m s  n o r m a l l y  c a r r y  a h i g h e r  
c o n c e n t r a t i o n  t h a n  o t h e r s ,  i t  i s  g e n e r a l l y  a c c e p t e d  t h a t  
u n p o l l u t e d  s u r f a c e  w a t e r s  c o n t a i n  a b o u t  8 m g /1  (HYNES, 1 9 6 0 )  
and r a r e l y  e v e r  e x c e e d  a l e v e l  o f  10 m g /1  (APHA S t a n d a r d  
M e t h o d s ,  1 9 7 1 ) .  A t  a l l  t i m e s ,  Fox  C r e e k  m a i n t a i n e d  a 
h i g h e r  t h a n  n o r m a l  c a r b o n  d i o x i d e  l e v e l  r a n g i n g  f r o m  1 1 -  
13 m g /1 .
C h l o r i d e :  E x p e c t e d  l e v e l s  o f  c h l o r i d e  a r e  r e l a t i v e  t o  a s t r e a m s
d i s t a n c e  f r o m  t h e  s e a .  The c o n c e n t r a t i o n  f o u n d  i n  w a t e r s  
2 0 0 - 3 0 0  m i l e s  f r o m  t h e  o c e a n ,  as Fox  C r e e k ,  s h o u l d  c o n t a i n  
tw o  o r  t h r e e  m g / 1 .  I n  t h e  w i n t e r ,  t h e r e  i s  a c o n s i d e r a b l e  
c o n t r i b u t i o n  o f  c h l o r i d e  i o n s  due t o  r o a d  s a l t s  u s e d  t o  
m e l t  i c e  and snow (HUTCHINSON, 1 9 5 7 ) .  Fox  C r e e k  c o n s t a n t l y  
c a r r i e d  h i g h  c h l o r i d e  r e a d i n g s  w h i c h  w o u l d  i n c r e a s e  d u r i n g  
p e r i o d s  o f  r a i n .
T o t a l
H a r d n e s s :  The t e s t  f o r  w a t e r  h a r d n e s s  i n d i c a t e s  t h e  a l k a l i n e  e a r t h
c o n t e n t  ( p r i m a r i l y  c a l c i u m  and m a g n e s iu m )  i n  a w a t e r  s u p p l y .  
M o d e r a t e l y  h a r d  w a t e r s  r a n g e  f r o m  6 0 - 1 2 0  m g / m l  h a r d n e s s .
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H y d r o g e n  
S u l f i d e :
N i t r o g e n , 
N i t r a t e s :
O x y g e n ,
D i s s o l v e d :
pH:
P h o s p h a t e s :
H a r d n e s s  t e s t s  a r e  r a r e l y  u s e d  i n  w a t e r  a n a l y s i s  f o r  
p o l l u t i o n  d e t e c t i o n .  The w a t e r s  o f  F o x  C r e e k  a r e  s o f t .
H y d r o g e n  s u l f i d e  may o c c u r  i n  s t r e a m s  as a r e s u l t  o f  
tw o  d i f f e r e n t  p r o c e s s e s ,  a n a e r o b i c  b a c t e r i a l  a c t i o n  and 
t h e  r e d u c t i o n  o f  s u l f a t e  i o n s .  D u r i n g  t h e  e n t i r e  s i x  
w eek  p e r i o d ,  no  h y d r o g e n  s u l f i d e  was f o u n d  i n  Fox  C r e e k ,
The p r i m a r y  s o u r c e s  o f  n i t r a t e s  i n  s t r e a m s  a r e  as 
f o l l o w s :  A .  D r a i n a g e  o f  f e r t i l i z e s  f r o m  a g r i c u l t u r a l
a r e a s  and l a w n s .  B. The o x i d a t i o n  o f  n i t r i t e s  f o u n d  
i n  w a s t e  w a t e r s .  N i t r a t e s  a r e  n e v e r  f o u n d  i n  sewage 
b e c a u s e  t h e y  w o u l d  a c t  as o x y g e n  d o n a t o r s  i n  t h e  
u n s t a b l e  w a s t e  w a t e r s .  N i t r a t e s  may show up a t  a l a t e r  
d a t e  t h a n  when t h e  sewage e n t e r e d  t h e  s t r e a m .  T h i s  
o c c u r s  as a r e s u l t  o f  a e r o b i c  b a c t e r i a l  a c t i o n  i n  
s l u d g e  b e d s  ( C o k e r ,  1 9 5 4 ) .  I n  Fox  C r e e k ,  n i t r a t e  c o n ­
c e n t r a t i o n s  w e r e  t h e  g r e a t e s t  d u r i n g  t h e  p e r i o d s  
d u r i n g  o r  a f t e r  r a i n s  when a d d i t i o n a l  sewage e n t e r e d  
Fox  C r e e k .
D i s s o l v e d  o x y g e n  i s  t h e  a m o u n t  o f  a t m o s p h e r i c  o x y g e n  
i n  s o l u t i o n  and  i t s  r e l a t i o n  t o  o x y g e n  s a t u r a t i o n  a t  
a s p e c i f i c  t e m p e r a t u r e .  D i s s o l v e d  o x y g e n  i s  o f t e n  
r e g a r d e d  as t h e  k e y  f a c t o r  i n  w a t e r  p o l l u t i o n  e v a l u a t i o n  
O x yge n  l e v e l s  d e c r e a s e  as b a c t e r i a  u t i l i z e  i t  i n  t h e  
b r e a k d o w n  o f  o r g a n i c  co m po un ds  ( H y n e s ,  1 9 6 0 ) .  R e ­
o x y g e n a t i o n  i s  o f t e n  p r e v e n t e d  o r  s l o w e d  down by  t h e  
p r e s e n c e  o f  a l k y l  a r y l  s u l f o n a t e ,  a com po un d  f o u n d  i n  
m o s t  h o u s e h o l d  d e t e r g e n t s .  D o m e s t i c  w a s t e  w a t e r s  
u s u a l l y  a v e r a g e  a b o u t  12 m g /1  o f  a l k y l  a r y l  s u l f o n a t e  
( C o k e r ,  1 9 5 4 ) .  F o x  C r e e k ’ s w a t e r s  c o n s t a n t l y  r e m a i n  
b e l o w  t h e  e x p e c t e d  l e v e l s  o f  o x y g e n  s a t u r a t i o n .
The pH o f  a s t r e a m  i s  u s u a l l y  d e p r e s s e d  and  becom es 
a c i d i c  when t h e  d e c o m p o s i t i o n  o f  o r g a n i c  m a t e r i a l s  t a k e s  
p l a c e .  The pH o f  F o x  C r e e k  a t  b o t h  s t a t i o n s  r e m a i n e d  
v e r y  c l o s e  t o  n e u t r a l .  D u r i n g  an e a r l i e r  r e s e a r c h  
p r o j e c t ,  t h e  pH o f  Fox  C r e e k  I n l e t  was f o u n d  t o  be 
a p p r o x i m a t e l y  5 . 0  d u r i n g  a l l  s a m p l e s .
A l t h o u g h  p h o s p h a t e s  a r e  f o u n d  i n  n a t u r a l  w a t e r s ,  t h e y  
r a r e l y  e x c e e d  . 1  m g /1  (APHA S t a n d a r d  M e t h o d s ,  1 9 7 1 ) .  
P h o s p h a t e  l e v e l s  i n  F o x  C r e e k  w e r e  e x t r e m e l y  h i g h ,  i n  
f a c t ,  t h e y  o f t e n  e x c e e d e d  t h e  h i g h  r a n g e  c o l o r i m e t e r  
s c a l e  ( 8 . 0  m g / 1 ) .  D u r i n g  t h i s  same t i m e  p e r i o d ,  t h e  
S t a t e  W a t e r  C o n t r o l  B o a r d  r e c o r d e d  p h o s p h a t e  l e v e l s  o f  
. 1+ m g /1  on B l a c k w a t e r  C r e e k  j u s t  b e l o w  C o l l e g e  L a k e .
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T e m p e r a t u r e : The t e m p e r a t u r e  o f  Fox  C r e e k  d i d  n o t  i n c r e a s e  as t h e  
summer p r o g r e s s e d .  I n s t e a d ,  i t  f l u c t u a t e d  w i t h  t h e  
a m o u n t  o f  r a i n f a l l .
T u r b i d i t y : T u r b i d i t y  i s  p r i m a r i l y  s u s p e n d e d  p a r t i c u l a t e  m a t e r i a l s  
i n  w a t e r  s u c h  as s i l t ,  c l a y ,  p l a n k t o n  an d  o r g a n i c  
m a t t e r .  T h i s  r e s u l t s  i n  d e c r e a s e d  p h o t o s y n t h e t i c  
a c t i v i t y ,  h i n d r a n c e  t o  o r g a n i s m s  w h i c h  a c q u i r e  f o o d  
b y  s i g h t  and  i n j u r y  t o  t h e  g i l l s  o f  f i l t e r  f e e d e r s  
c a u s e d  b y  a b r a s i o n  ( W a r r e n ,  1 9 7 1 ) .  A l l  c o l o r i m e t r i c  
e v a l u a t i o n s  o f  t u r b i d i t y  a r e  r a t e d  i n  J . T . U . ’ s ,
J a c k s o n  T u r b i d i t y  U n i t s .  F rom  s t u d i e s  done  i n  t h e  m id  
n i n e t e e n  f i f t y ’ s ,  i t  was o b s e r v e d  t h a t  maximum f i s h  
p r o d u c t i o n  o c c u r r e d  i n  w a t e r s  w e r e  t u r b i d i t y  do e s  n o t  
e x c e e d  25 J . T . U . ' s .  B e tw e e n  25 and  100 J . T . U . ’ s ,  t h e  
l e v e l  o f  f i s h  p r o d u c t i o n  d r o p p e d  as much as 41% ( W a t e r  
Q u a l i t y  C r i t e r i a  D a t a  B o o k ,  V o lu m e  4 . . . 1 9 7 2 ) .  The 
t u r b i d i t y  o f  Fox  C r e e k  was t o t a l l y  d e p e n d e n t  u p o n  t h e  
a m o u n t  o f  r a i n f a l l  i n  a g i v e n  p e r i o d  o f  t i m e .
DISCUSSION:
The f o l l o w i n g  d e d u c t i o n s  a r e  b a s e d  on t h e  p r o c e e d i n g  i n f o r m a t i o n
1 . Fox  C r e e k  s h ow e d  no s i g n s  o f  i n d u s t r i a l  p o l l u t i o n .
2 . Sewage p o l l u t i o n  o f  a m o d e r a t e l y  h i g h  l e v e l  i s  
i n d i c a t e d  b y  t h e  a l k a l i n i t y  i n c r e a s e ,  e x c e s s i v e  
c a r b o n  d i o x i d e  and  c h l o r i d e ,  h i g h  n i t r a t e  and 
p h o s p h a t e  l e v e l s  and  l o w  o x y g e n  l e v e l s .
3. The sew age  p o l l u t i o n  o f  Fox  C r e e k  seems t o  be  r a i n  
d e p e n d e n t .  I n  s p i t e  o f  t h i s  f a c t ,  t h e  p o l l u t i o n  
p r o b l e m  p e r s i s t  i n  d r y  w e a t h e r  due t o  t h e  s l u d g e  
b e d s  d e p o s i t e d  b y  t h e  o v e r f l o w s .
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A PRELIMINARY STUDY OF NITROGEN-PHOSPHATE LEVELS
IN  COLLEGE LAKE
INTRODUCTION
The C h e m i s t r y  d e p a r t m e n t  a t  L y n c h b u r g  C o l l e g e  h a s  r e c o g ­
n i z e d  t h e  p r a c t i c a l  a s p e c t s  o f  t h e  C o l l e g e  L a ke  as a t e a c h ­
i n g  v e h i c l e .  A n u m b e r  o f  o u r  s t u d e n t s  h a v e  u s e d  t h e  l a k e  
w a t e r  and b o t t o m  d e p o s i t s  f o r  c h e m i c a l  a n a l y s e s  o f  a n a t u r a l  
s a m p le .  O u r  e f f o r t s  d u r i n g  t h e  p e r i o d  o f  t h e  K e l l o g g  G r a n t  
w e re  l i m i t e d  t o  s i m p l e  c h e m i c a l  t e s t s  c o n s i s t e n t  w i t h  t h e  
" P o l l u t i o n  H y p o t h e s i s " .  T h a t  i s ,  t h a t  r u n - o f f  f r o m  b r o k e n  o r  
o v e r t a x e d  s e w e r s  was a c u r r e n t  s o u r c e  o f  u n d e s i r a b l e  p o l l u t i o n  
o f  t h e  C o l l e g e  L a k e .
APPROACH
A n a l y s i s  o f  t h e  i n o r g a n i c  i o n s  o f  t h e  n i t r o g e n  c y c l e  
can  be shown t o  c o r r e l a t e  w i t h  o r g a n i c  a n d / o r  f e c a l  c o n t a m ­
i n a t i o n .  A m m o n i a - n i t r o g e n  c a n  be a s s o c i a t e d  w i t h  a r e c e n t  
a d d i t i o n  o f  p r o t e i n  i n  t h e  f o r m  o f  d e a d  a n i m a l s  o r  f e c e s .  
D e c o m p o s i t i o n  a c t i o n  b y  a n u m b e r  o f  b a c t e r i a  i s  t o  i n i t i a l l y  
d e a m i n a t e  t h e  a m in o  a c i d s  t o  a m m o n ia .  C o n t i n u a t i o n  o f  t h e  
c y c l e  ( a l s o  b a c t e r i a l  a c t i o n )  r e s u l t s  i n  t h e  o x i d a t i o n  o f  
ammonia t o  n i t r i t e - n i t r o g e n  a n d  on  f u r t h e r  o x i d a t i o n  n i t r a t e -  
n i t r o g e n .  Th ese  t h r e e  i o n s ,  ammonium,  n i t r i t e  an d  n i t r a t e  
l e n d  t h e m s e l v e s  t o  q u a n t i t a t i v e  a n a l y s i s  u s i n g  c o l o r i m e t r i c  
t e c h n i q u e s .  I n  a d d i t i o n ,  p h o s p h a t e  i o n  a n a l y s i s  m i g h t  be  
i n d i c a t i v e  o f  f e r t i l i z e r  a n d / o r  d e t e r g e n t  p o l l u t i o n .
PROCEDURE
S t a n d a r d  s o l u t i o n  and  c u r v e s  w e r e  p r e p a r e d  f o r  ammonium,  
n i t r i t e ,  n i t r a t e ,  an d  p h o s p h a t e  i o n s .  W a t e r  s a m p le s  c o l l e c t ­
ed by  t h e  B i o l o g y  d e p a r t m e n t  w e r e  t h e n  a n a l y z e d  as r e c e i v e d  
u s i n g  c o l o r i m e t r i c  t e c h n i q u e s .  The p r o c e d u r e s  w e r e  a d a p t e d  
f r o m  S t a n d a r d  M e th o d s  f o r  t h e  E x a m i n a t i o n  o f  W a t e r  and W a s te  
W a t e r "  1 3 t h  E d . , 1 9 7 1 ,  APHA, AWWA, WPCF.
RESULTS AND CONCLUSIONS
The r e s u l t s  a r e  s u m m a r i z e d  i n  T a b l e  I .  A l t h o u g h  t h e  
sa m p le  i s  a s m a l l  o n e ,  c e r t a i n  p r e l i m i n a r y  o b s e r v a t i o n s  a r e  
i n  o r d e r  f r o m  t h e  r e s u l t s :
1 .  The a p p a r e n t  a b s e n c e  ( n o t  m e a s u r a b l e )  o f  n i t r i t e -  
n i t r o g e n  w o u l d  s u g g e s t  t h a t  a g r i c u l t u r a l  n i t r o g e n
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a p p l i c a t i o n s  a n d  c o n s e q u e n t  c o n t a m i n a t i o n  b y  r u n - o f f  
i s  n o t  a p r o b l e m .
2. An i m m e a s u r a b l e  a m o u n t  o f  p h o s p h a t e  s u g g e s t s  t h a t  
" s t o r m  s e w e r "  p o l l u t i o n  f r o m  d e t e r g e n t s  i s  o f  l i t t l e  
c o n s e q u e n c e .
3 .  The A m m o n i u m - N i t r o g e n  t h a t  a p p e a r s  i n  tw o  s a m p l e s  a r e  
b o t h  f r o m  " S t i n k i n g "  C r e e k .  P o s i t i v e  t e s t s  f o r  
ammonia  i s  p r e s u m p t i v e  e v i d e n c e  o f  f e c a l  a n d / o r  
o r g a n i c  m a t t e r  d e c o m p o s i t i o n .  ( D e a m i n a t i o n  b y  b a c -
t e  t e r i a ) . A b s e n c e  o f  p o s i t i v e  t e s t s  a t  o t h e r  s t a t i o n s
s u g g e s t s  o x i d a t i o n  a n d  p e r h a p s  " p u r i f i c a t i o n " .
TABLE I
NITROGEN AND PHOSPHATE ANALYSES 
OF COLLEGE LAKE WATER SAMPLES
*SAMPLE NO. **DATE NH J-N NO^ ” N N 03 -N P0 4
1 10 / 2 5 / 7 1 1.0 m g /m l 0 0 0
2 " 0 0 0 0
3 " 0 0 0 0
4 " 0 0 0 0
5 " 0 0 0 0
1 1 0 / 2 8 1 .0 m g /m i 0 0 0
2 " 0 0 0 0
3 " 0 0 0 0
4 " 0 0 0 0
5 " 0 0 0 0
1 1 0 / 2 9 0 0 0 0
2 " 0 0 0 0
3 " 0 0 0 0
4 " 0 0 0 0
5 " 0 0 0 0
1 1 1 / 4 0 0 0 0
2 " 0 0 0 0
3 " 0 0 0 0
4 " 0 0 0 0
5 " 0 0 0 0
1 1 1 / 1 1 0 0 0 0
2 " 0 0 0 0
3 " 0 0 0 0
4 " 0 0 0 0
5 " 0 0 0 0
*Key #1 -  P o i n t  a t  w h i c h  " S t i n k i n g "  C r e e k  e n t e r s  C o l l e g e  La ke  
# 2 “ B e h i n d  F a c u l t y  D r i v e - 1 5 0  m e t e r s  w e s t  o f  p o i n t  
known as " d u e  n o r t h  p o i n t "
#3 -  P o i n t  w h e r e  B l a c k w a t e r  C r e e k  e n t e r s  t h e  l a k e  
# 4 “ O f f  o l d  b o a t  d o c k - 1 5  m e t e r s  o u t  i n t o  t h e  l a k e  
#5-  A t  t h e  m o u th  o f  t h e  l a k e  a b o u t  3 m e t e r s  f r o m  dam
* * 5 5  a d d i t i o n a l  s a m p le s  w e r e  e x a m i n e d  i n  1 9 7 2 ,  s a m p l i n g  d a t e s  
i n c l u d e d  A p r i l  1 8 ,  A p r i l  2 5 ,  May 4 ,  May 9 ,  and  May 1 1 .
These s a m p le s  g a ve  n e g a t i v e  r e s u l t s .
VI. A PRELIMINARY REPORT OF AN EXAMINATION OF THE WATERS OF FOX 
CREEK AND COLLEGE LAKE FOR GROSS FECAL COLIFORM POLLUTION 
USING LAURYL TRYPTOSE BROTH FOR THE PRESUMPTIVE TEST0
(Fall - 1971)
INTRODUCTION:
Bacterial data from a series of stations in a stream 
below a sewage discharge generally indicates an initial 
increase in densities before they start to decrease0 There 
has been much discussion* but no authoritative conclusion* 
as to whether the increase is apparent as a result of samp- 
ling error* or of disintegrating clumps of bacteria* or is 
an actual increase in numbers of coliform bacteria as a 
result of multiplication in streams0
Fecal coliform bacteria in raw sewage constitute about 
one-third of the total coliforms0 Previous studies have 
shown that fecal coliform bacteria in raw sewage constitute 
also, a higher percentage in summer.
Winter data indicate about the same rate of die-off 
for the first three days for both total and fecal coliforms, 
followed by a more rapid rate for the fecal coliforms by 
the fourth day*
About 95 percent of the initial fecal coliforms die off 
in one day and 99 percent in two days in summer* Only about 
0o06 percent of the initial densities remain at the end of 
four days* Comparable values were about 80* 90* and 2
percent in winter*
There is a general impression that the fecal coliforms 
in streams constitute about 20 percent of the total coli­
forms* This is correct close below the point of sewage 
discharge* but may not be farther downstream* Frequently 
the fecal coliforms are as little as 10 percent of the totals 
after a few days time-of-water travel, and occasionally 
drop as low as one to two percent of the totals*
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*A Practical Guide to water Quality Studies of Streams*
U.S Dept* of the Interior* Federal Water Pollution Control 
Administration*
There is considerable superiority of fecal coliform 
bacteria over total coliforms as indicators of possible path­
ogenic contamination of water. The latter group includes or­
ganisms, principally of the aerogenes group, that are not 
necessarily of fecal origin. The aerogenes may be a consider­
able portion of the total coliforms on occasion. They may 
have no sanitary significance since they can come from soils 
and vegetation, especially grains. Essentially all fecal 
coliforms, on the other hand, are of fecal origin and there- 
fore potentially are accompanied by pathogens.
Fecal coliform bacterial contamination cannot indicate 
whether the feces from which they came were of human or some 
other warm-blooded animal origin. Differentiation is of little 
significance in most situations, for humans are susceptible 
to many intestinal diseases that are of animal origin. All 
fecal coliforms, therefore, indicate a health haxard.
A PRESUMPTIVE ESTIMATED LEVEL OF FECAL COLIFORM
“  p o l  l  u t  ii5N~~iisriTTGnr~T~~^R0TFr *
DATE Fox Creek Body of~College Lake
Sept. 22 High Low
Oct. 5 Low LowOct. 20 High High
Nov. 17 High High
Nov. 30 High Low
Dec. 5 Low Low
COLIFORM BACTERIA IN COLLEGE LAKE
Two separate studies were made of the coliform contam­
ination of College Lake0 The first investigation was done 
during the spring of 19720 The second investigation was 
completed in the spring of 19730 Different techniques9 as 
discussed in each report* were used and this does present 
some difficulty in comparison of sewage pollution levels 
for the two studies«,
In general* College Lake suffers from considerable 
sewage contamination at almost all times with a great 
increase in pollution following heavy rains0 The probable 
cause is the combined sewer line around the lake that 
carries both sewage and rainfall runoffc This results in 
a great overload of water during these peaks of precipita- 
tion0 Breaks in the line and overflows from the line occur 
frequentlyo
STUDY I* Spring 1972
INTRODUCTION
The sampling and analysis of water from Lynchburg 
College Lake was routinely checked for coliform bacteria 
countso There were seven sampling stations located at 
specific areas on the lake (see map at end of section)0 
The samples were taken approximately every seven days* 
at one* six* and ten foot depths0 The water samples were 
collected in a water sampling cylinder dropped to the 
proper depths0 The millipore filter technique was employed 
to survey the fecal streptococcus and total coliform0
MATERIALS AND METHODS
Total Coliform Test
The medium usedin total coliform analysis is M-Endo 
brotho Since the medium does not differentiate between 
fecal and non-fecal coliforms the sheen colony count is 
recorded as a total coliform count0
Two milliliters of M=Endo broth were pipeted into the 
plastic petri dishes containing sterile nutrient pads0 Then 
the dishes are resealedo Test procedures begin by placing a 
sterile type H white filter* grid side up* aseptically in a 
sterile filter holder0 The water sample is poured into the 
funnel and the vacuum pump is applied to start filtration0 
The funnel walls are rinsed with at least 50 milleliters of 
sterile phosphate buffer0 The funnel is then removed and
51
aseptically transferee! to the petri dishes containing M=Endo 
broth ana nutrient pads„ Dishes are incubated at 35 degrees 
Centigrade for twenty-four hours0 Then* the filter is re­
moved from the dish and dried for one hour at room temperture 
on absorbtive paper0 The dried filter is placed between 
2n by 3” plastic microscope slides0 The number of sheen col- 
onies are counted with the aid of a disecting microscope„
Fecal Streptococcus Test
AnotKer group of“organ!sms found consistently in the in- 
testinal tracts of animals and man is fecal streptococcic 
This group includes such streptococci strains as fecales 
var° liquefaciens, S0 fecales var0 zymogens p S0 durans* S0 
bovis9 ancTSo equinus 0 The medium used for growth of these 
Indicators of fecalpollution is E-Enterococcus Agar0 
Colonies that appear pink on the filter paper after 48 hours 
of incubation at 35 degrees Centigrade are counted as fecal 
streptococcic
Test procedures consist of assembling a sterile type H 
white, grid marked Millipore Filter in a sterile holder* and 
filtering one milliliter of sample water as described in the 
procedure for total coliforms0 The filter is placed asepti- 
cally on the surface of M-Enterococcus Agar and incubated 
for 48 hours at 35 degrees Centigrade0 Examining the filter 
in microscope slides under a disecting microscope and count- 
ing the pink colonies gives the number of fecal streptococcic
RESULTS (see Table I and II which follow)
On any particular sampling date the fecal streptococci 
counts were higher from stations five through seven than 
they were from stations one through four0 This may be due 
to the fact that stations five through seven are in a deeper 
and wider body of water with greater dilution0
The first samples taken on 4/11/72 show a relatively 
high streptococcus count while the total coliform count re- 
mained low0 This high streptococcus count at station 5A on 
4/11/72 * and again on 5/4/72 should be a significant factor 
in further water analysis on College Lake0 On the previous­
ly designated April date* the weather was very warm and 
sunny with light breezes0 On the May date* the weather was 
windy* cloudy*and chilly0 There had been rain during the 
nights preceding both sample dates0 The rain could contri­
bute to a high fecal contamination because the area of the 
lake near station five is surrounded by combination storm 
and sewage lines0 If the storm drains had overflowed due 
to rain and thus caused the sewage to enter the lake* this
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would account for the high counts„ Through sampling dates, 
4/11/72 9 4/18/72 ^ and 5/19/72 show high fecal streptococci 
counts at station 7A0 The sample from April 11, 1972 show- 
ed the lowest values of the three with 425 colonies„ On 
March 18, 1972 the sample counts were 500, and on May 10,
1972 the counts were 675 0 Station 7A, (the point of the 
greatest depth sample) is situated in a broad area near the 
lake out=flow0 The depth restriction in this area forms a 
"punch bowl" effect0 Because of the current, the entrap­
ment due to depth, the run-off, and sewage from the rest of 
the lake, the high counts seem to be located in this area0 
While the fecal streptococcus counts vary considerably over 
the test period, the total coliform counts do not0 The 
highest total coliform count is only 61 as compared to 800 
for the fecal streptococci count0 The average fecal strep­
tococci count during the sampling period was 18505, and the 
average coliform acount was 2309 0 Two substantial differ­
ences can be noted between the two tests:
10 While the graphs show the coliform counts to be 
fairly constant, the fecal streptococci counts vary 
considerablyo
2o The averages also show fecal streptococci to be 
prominent in the lake flora6
At stations 5A and 5B the fecal streptococci remain very 
higho At 5A the colony count is 730 and 5B is 712„ This is 
evidence of high contamination at this station0 The last 
sampling date, May 10, 1972, also shows station 6B to be com­
parable with the results found there on other dates0 The 
increase in the number of fecal streptococci at stations 1A, 
2A> 3A, and 4A directly relates to the previous reports con­
cerning the increase in dissolved oxygen and biological ox­
ygen demand,,
TABLE I COLLEGE LAKE TOTAL COLIFORM
SAMPLE STATIONS DATES
4711 4/18 4/26 5/4 5/10
IA 31... 28 40 9 T T
2A 17 12 24 33 21
3A 10 38 17 8 36
4A 11 16 13 6 23
5A 11 15 13 17 23
5B 13 12 48 28
6A 12 11 36 18 14
6B 61 48 56 23 53
6C 49 37 42
7A 7 25 37 18 48
7B 25 30 30 37
7C 0 58 45 22 31
Sample Depth™ A=18 ,B~60,C-100
TABLE II COLLEGE LAKE FECAL STREPTOCOCCI
SAMPLE STATIONS
T7T1 4/18 4/26 5/4 TJTO
1A 28 7 12 12 83
2A 50 12 18 48 177
3A 0 0 17 287 388
4A 0 16 48 281 264
5A 800 55 40 730 64
5B 258 280 712 46
6A 0 50 280 74 134
6B 253 225 172 102 156
6C 12 49 93
7A 425 500 224 36 675
7B 300 118 84 56
7 C 0 0 18 68 58
DISCUSSION:
3ii Standard Methods it is suggested that the membrane 
filter technique be compared with the MPN method before it 
is used consistently. Unfortunately, no mention is made of 
the proper procedure to follow in making such a comparison., 
One cannot take a value for the most probable number, and 
compare it directly to a filter colony count since there 
is a positive bias of 23 percent in MPN results. The sug­
gested method of comparing the two is to compare the Mill- 
ipore count with the 95 percent confidence limits of the 
MPN value. If the Millipore Filter count falls within thes 
limits, the results are considered agreeable.
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STUDY 2, Spring 1973
INTRODUCTION
The purpose of this research project was to determine 
the extent of pollution in College Lake and to some degree 
the source of this pollution. The extent of pollution will 
be determined by a comprehensive study of the coliform 
bacteria in College Lake. Coliform bacteria are used as an
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indicator of the degree of contamination, since they are found 
in the feces. Coliform bacteria are a symbiotic group of 
bacteria found in the intestines of man and certain other ani­
mals. They aid man in the digestion of certain foods that 
without them man would be unable to utilize * The amount of 
coliform organisms in our bodies is great with the feces 
being 35-501 coliforms.
MATERIALS AND METHODS
In lactose broth Escherichia coli will produce gas 
(CC^and II2) - This has been used as a positive test for the 
organism but since some soil bacteria also produce gas in 
lactose the media should be enriched for the coliform 
group and inhibitors should be added for the specific un­
wanted species, or , the growth factors needed for the un­
wanted bacteria should be absente Other confirmatory tests 
should be run such a B-galactosidase, gram stain, etc.
E. coli in water gives us a probable conclusion that feces 
are present in the water. The danger of the presence of 
feces is that other infectious pathogens may also be present 
as well, such as the pathogens of typhoid, dysentery, cholera, 
poliomyelitis, and hepatitis viruses. These are discharged 
with the feces of patients, carriers, etc.
E. coli shows a relative immunity to the actions of cer­
tain cTyes such as eosin, methylene blue, and basic fuchsin, 
and also to sodium desoxycholate, a salt found in bile.
These are bacteriostatic agents and therefore are used in the 
isolation of E. coli since all other species will be inhibit 
ed.
In the examination of water, the water sample is placed 
in the broth containing lactose and other selective nutri­
ents. The presence of gas within 48 hours indicates the 
presence of the coliform group which consists of all aerobic 
and facultative anaerobic, gram negative, nonspore - forming 
rods capable of producing gas from lactose broth. The 
addition of sodium lauryl sulfate to the media gave it a 
selectivity for the coliform group. The importance of bacto- 
tryptose is that a 2% concentration increases the rate of gas 
production during the early logarithmic growth phase. The 
addition of the phosphate buffer along with the bacto-tryp- 
tose produced a greater rate of growth in the later logarith­
mic growth phase. NaCl was added to increase the growth in 
the lag and early growth phases. These constituents increas­
ed the selectivity of the broth for the coliform group and 
also increased the rate of growth of the slow fermenters so 
that the test could be completed in 24 hours.
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Sodium lauryl sulfate (a wetting agent) is a non-inhib- 
itory selective agent for members of the coliform group. 
Therefore gas production in lauryl sulfate broth constitutes 
not only a positive presumptive test but also a positive con­
firmatory rest. Lauryl sulfate broth suppresses the spore 
forming aerogenic bacteria and therefore gives less false 
tests.
Lauryl Tryptose Broth Specifications
Tryptose 20o0g
Lactose 5.0g
K2HPO4 (Dipotassium hydrogen phosphate) 2.75g
KH2PO4 (Potassium dihydrogen phosphate) 2 0 75g
NaCl (Sodium Chloride) S.Og
Sodium Lauryl Sulfate 0olg
Distilled Water (Buffered) 1 liter
The pH after sterilization should be 6080 Before ster­
ilization the fermentation tubes are filled with broth such 
that the liquid will cover the inverted vial at least part­
ially after sterilization„ The broth must be of such strength 
that the addition of sample will not reduce the concentration 
of the various ingredients below that of the standardo
Standard Methods for the examination of water and waste- 
water were used (APHA-1971) for both of the following types 
of tests o
Presumptive tests (Multiple Tube Fermentation Method)
Procedure for use of the presumptive test with lauryl tryptose 
broth! Inoculate a series of test tubes (fermentation tubes) 
with the appropriate graduated quantities (multiples of 1 ml 
of sample). Bottles with 100 ml of sample should be pre­
warmed to 35° Co The portions of water used for inoculation 
of the broth in the fermentation tubes will vary in size 
with the character of the water under examination, but the 
inoculum in general should be multiples and submultiples of 
1 ml selected accordinglyo
Incubate the inoculated tubes at 35°C0 Always shake the 
samples before inoculating since the number of bacteria in any 
given volumn of water will vary. Examine after 24 hours and 
48 hours. Record the presence or absence of gas formation 
at each examination of the tubes„
Interpretation- The formation of gas in 48 hours is a posi­
tive presumptive test with the broth being cloudy due to fer­
mentation which is seen as gas bubbles when shaken. The ab­
sence of gas after 48 hours Is taken as a negative test.
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Application of the Presumptive Tests
The presumptive test may be applied without confirmatio 
to a) any sample of waste, sewage, effluent (except chlorin­
ated) or water shown to be heavily polluted; the fitness of 
the water to drink is not under consideration, 
b) any routine sample of raw water in a treatment plant, 
provided records indicate that the Presumptive Test is not 
too inclusive for development of pertinent data.
The maximum number of allowable coliform organisms is 
prescribed in terms of standard portion volume (10 ml or 
100 ml) and the number of portions examined. The absence 
of gas in all tubes, when 5-10 ml portions are examined by 
fermentation tube technique is accepted as a negative test, 
but gas in 3/5 of the tubes is considered as a positive test 
and thus the water is unacceptable „
T h e  p r e c i s i o n  o f  t h e  f e r m e n t a t i o n  t u b e  m e t h o d  i s  l o w  
u n l e s s  a  l a r g e  n u m b e r  o f  p o r t i o n s  a r e  e x a m i n e d .  E v e n  w h e n  
the sample contains one coliform organism per ml about 371 
of the 1 ml inoculated tubes may be expected to yield neg­
ative results because of irregular distribution of bacteria 
in a sample. When the five tubes, each with one ml sample 
are used under these conditions a completely negative re­
sult may be expected less than 1% of the time.
Even when the five fermentation tubes are used the pre­
cision is not great. Therefore, caution must be used to in­
terpret data in terms of sanitary significance. The coli­
form results obtained from the use of a few tubes with each 
dilution of sample are limited especially when the number 
of samples from a given sampling point is few.
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Five stations were selected for sampling (see end of section). 
These stations are denoted by I,II,III,IV,and V on the accompany­
ing tables. These stations were selected to insure adequate cov­
erage of the lake.
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*Incubation periods were 24 and 48 hr, periods. When gas was 
obtained its presence is indicated by a (+).
RESULTS AND CONCLUSION
The results of this experiment are acceptable as presumptive 
evidence to the degree of pollution of College Lake, To merely 
say that College Lake is polluted does not give any indications 
as to the source of this pollution. This will be asserted from 
the presumptive evidence of this research.
Several observations made during the course of this research 
should be noted. First, the water of College Lake has a pH of 
7.2-7.6, depending somewhat on rain and on the rate of flow dir­
ectly associated with rain. It was found that in certain areas of 
still water along the side of the lake that the pH was slightly 
acidic, being 6.7-6.9, rather than the usual slightly basic con­
dition. Also the water samples collected in this area needed 72
hours of incubation to produce gas. Therefore it can't be 
accepted as a positive presumptive test.
During each experiment a control broth without inoculum 
from the lake was run. This was to insure that the results 
would be acceptable.
This is a general conception of the actual pollution of 
the lake rather than as a specific conception of the precise 
pollution degree. One relation that is easily seen in the 
tables is that in April when the temperture of the water in­
creased to around 15°C, the amount of gas produced in the 
fermentation tubes was also greater. This increased gas pro­
duction can, perhaps be attributed to the fact that although 
the same source of pollution is supplying the same amount of 
bacteria in April as in January, the warmer water allows the 
bacteria to multiply and therefore greater amounts of gas are 
expected.
Drawing from all this data, the sources of pollution can 
be indicated. It seems that the greatest source of pollution 
in College Lake is from the Fox Creek Overflow since it is 
almost always in the "high" category of gas production. The 
rest of the lake is similar in its degree of pollution, 
Blackwater Creek gets its pollution from Burton Creek which 
enters in at its upper end.
So one can readily see that the source of pollution in 
College Lake is the overflowing sewage pipes entering the 
lake at various points, such as Fox Creek, the main one, and 
Blackwater Creek. Also there is a 15" interceptor pipe which 
discharges into the lake near the spillway, which may be the 
cause in the large amounts of gas produced from the water 
taken from this area.
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VII. Non-Vascular Plants Of The Lynchburg College
Campus And College Lake Area
Introduction
For a number of years there has been growing concern about the 
apparent pollution of College Lake from numerous breaks in sewage 
lines bordering the lake and from the runoff, both domestic and 
agricultural, into the lake. Because of these factors this study 
was undertaken to determine the degree of pollution. A good 
indication of water quality can be obtained by identifying variations in 
algal populations. A noticeable change in the species of algae takes 
place in a body of water when it becomes polluted with sewage or other 
nutrient-rich material. This report is of a qualitative survey-of 
the algae in College Lake. Also included in the report are the results 
of a general survey of the non-vascular plants from around College Lake 
and the campus community.
Materials and Methods
Lynchburg College Lake was divided into seven sampling stations 
(see map at end of section). The descriptions of these sample sites 
would be identical to those found in the paper dealing with The 
Oxygen Character of Lynchburg College Lake on page
Sampling was set up on a weekly schedule with all seven stations 
being sampled. A depth sampling schedule was established (Table I).
Sampling was carried out using an A. P. H. A. approved dissolved 
oxygen sampler. From each collection 30 ml were taken and filtered 
through a Millipore filter disc having a diameter of 25 mm and a 
3 micron pore size. The filter discs were then allowed to dry. Then 
three drops of immersion oil were placed on a clean microscope slide 
and the filter disc placed over them. Floating the filter discs on 
immersion oil causes the membrane to become transparent. The re­
fraction index of the membrane is the same as that of the immersion 
oil. This procedure is called the "membrane filter technique" (Sohn, 1972). 
The membrane filter discs were examined for different algae under the 
low power, 100X, and high power 440X, of a compound microscope.
Water samples were taken also from the lake at ramdom locations for 
a general survey of the algal population. Portions of these samples 
were baited with hempseed halves for determining the genera of water molds 
present. The survey of the terrestrial fungi, lichens, liverworts, and 
mosses of the campus community was made from field trip observations and 
laboratory identification procedures.
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Results
The results of the survey of the algae in the water samples from 
the seven sampling stations are given in Table II. The samples 
yielded diatoms, almost exclusively. Members of the genera of 
Fragillaria, Navicula, and Pinularia appeared in almost every sample. 
An occasional specimen of Cymbella, Gomphonema, and Synedra was 
observed. A quantitative determination of the algal population was 
not attempted. However, it was noticed that there were very few 
of each genera in the samples. A single specimen of Oscillatoria, 
Euglena, Closterium, and Spirogyra was observed. The results of the 
general survey of the non-vascular plants of College Lake and the 
campus community are given in Table III.
Table I
Depth Sample Schedule
Station No. Sample No. Depth (In Ft.)
6
1
2
3
4
5
7
1A2A
3A
4A
5A
5B
6A
6B
6C
7A
7B
7C
1
1
1
1
1
6
1
6
10
1
6
10
Table II
Genera of algae-observed in the samples from 
the seven collecting stations*
1A - Fragillaria 6A - Cymbella
Gomphonema Fragillaria
Navicula Navicula
Pinularia
Euglena
Pinularia
Oscillatoria 6B - Cymbella
Spirogyra Fragillaria
Pinularia
2A - Cymbella
Fragillaria 6C - Fragillaria
Navicula Navicula
Pinularia Synedra
3A - Fragillaria 7A - Cymbella
Navicula Fragillaria
Pinularia Navicula
Pinularia
4A - Fragillaria
Navicula 7B - Cymbella
Pinularia Fragillaria
Pinularia
5A - Fragillaria Synedra
Navicula
Pinularia 7C - Cymbella
Fragillaria
5B - Fragillaria Navicula
Navicula Pinularia
Pinularia Synedra
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Table III
Some species of non-vascular plants from around College Lake 
and the campus community
A. Algae
Closterium sp.
Euglena sp. 
Hydrodictyon sp. 
Lyngbya sp.
Micrasterias sp. 
Oedogonium sp. 
Pleurotenium sp. 
Spirogyra sp. 
Vaucheria sp.
B. Fungi
Achlya racemosa 
Achlya sp.
Aphanomyces sp. 
Boletus sp.
Clavaria sp.
Clitocybe illudens 
Cyathus sp.
Daedalhia sp. 
Dictyuchus monosporus 
Exidia sp.
Geaster sp.
Lactarius sp.
Lenzites sp.
Lycogala sp. 
Lycoperdon sp. 
Morchella sp. 
Polyporous frondosus 
Polyporous versicolor
Polyporous sp.
Pythium sp.
Russula sp.
Saprolegnia sp.
Stemonitis sp.
Sterium sp.
Strobilomyces floccopus 
Tremella sp.
C. Lichens
Cladonia sp.
Parmelia sp.
D. Liverworts 
Frullania riparia
E. Mosses
Atrichum sp.
Bartramia pomiformis 
Climacium americanum 
Grimmia pilifera 
Mnium cuspidatum 
Pogonatum pensilvanicum 
Rhynchostegium serrulatum 
Taxiphyllum taxirameum 
Thuidium delicatulum 
Weissia controversa
Comments and Conclusions
Polluted water often shows a sharp decline in the number of 
green algae and diatoms and an increase in the number of blue- 
green algae and flagellates. This change was not noted in the 
samples examined during the term of this survey. The time devoted 
to sampling was probably too brief for any noticeable change in 
algal population to be detected. It is more probable that any 
changes that might‘be expected to occur, had already taken place 
before the inception of this work. All of the algae observed in 
the weekly samples from the seven stations and those observed in 
the general survey may be found in polluted or clear water. In 
many genera of algae there are species considered indifferent to 
sewage. Of the genera seen in this study, certain species of 
Closterium, Euglena, Gomphonema, Navicula, Oscillatoria, and 
Synedra are considered algae indicating industrial wastes 
(Palmer, 1959). It is essential that identification to species be 
done if the use of algae as indicator organisms of pollution is 
to be undertaken. Because of the pronounced scarcity of organisms 
in the water samples, identification to species was not undertaken 
in this survey. It is possible that the abundant rains occurring 
during the extent of this study and the heavy silting observed in 
the water could in some way have been responsible for the paucity 
of algae.
On the basis of this survey no conclusions can be drawn as 
to pollution of College Lake. It is suggested that, in order to 
determine the presence and/or degree of pollution of the lake, that 
other and more reliable tests are needed. The discharge, partic­
ularly following heavy rains, of raw sewage into the lake from 
overflows and breaks in the lines bordering the lake, and the 
bubbling of gases from the stagnated shallow marsh areas would 
lead to the conclusion that the lake is polluted.
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VIII. The Vascular Flora of the 
Lynchburg College Campus 
And College Lake Area
Students taking the Plant Taxonomy course along with the 
professor in charge have worked on projects individually and 
as a group in collecting, identifying, and cataloging the vas­
cular plants from all environs of the campus. Several students 
received credit for senior research projects which were related 
to this fioristic Survey of the College Campus.
Mounted voucher specimens are preserved in the L. C. 
Herbarium. Exact location data with ecological notes can be 
found in the herbarium files.
This list below represents 100 families, 270 genera, 403 
species, 9 var., and two forma. The taxa are arranged alpha­
betically according to families first and then genera and species. 
The nomenclature follows that of Radford, Ahles, and Bell, 1968, 
for the most part. Some of the exotic cultivated ornamentals 
are also listed.
ACANTHACEAE (Acanthus Family)
Ruellia carolimensis (Walt.) Steud, var. membranaceae Fern. 
(Wild Petunia)
Ruellia purshiana Fern. (Wild Petunia)
ACERACEAE (Maple Family)
Acer negundo L. (Box Elder)
Acer platanoides L. (Norway Maple)
Acer rubrum L. (Red Maple)
Acer saech annum L. (White or Silver Maple)
Acer saccharum Marshall (Sugar Maple)
ALISMATACEAE (Water-plantain Family)
Alisma subcordaturn Raf, (Water Plantain)
Sagittaria latifolia var. pubescens (Muhl.) (Arrow-head or 
Duck Potato)
ANACARDIACEAE (Sumac Family)
Rhus copallina L. (Winged Sumac)
Rhus glabra L, (Smooth Sumac)
Rhus radicans L. (Poison Ivy)
6 7
68
Assimina triloba (L.) Dunal (Pawpaw)
APIACEAE (Parsley Family)
Chaerophyllium procumbens (L.) Crants. (Wild Chervil)
Cryptotoenia canadensis (L.) DC. (Honewort)
Daucus carota L. (Queen Ann’s Lace, Wild Carrot)
Sanicula canadensis L. (Black Snakeroot)
Thaspium barbinode (Michx.) Nutt. (Meadow Parsnip)
Zizia aptera (Gray) Fern. (Heartleaf Alexander)
Zizia aurea (L.) Koch. (Golden Alexander)
APOCYNACEAE (Dogbane Family)
Apocynum cannbinum L. (Indian Hemp)
AQUIFOLIACEAE (Holly Family)
Ilex cornuta Lindl. var. Burfordii DeFrance (Burfordii Holly)
Ilex opaca Ait. (American Holly)
ARACEAE (Arum Family)
Arisaema triphyllum (L.) Schott. (Jack-in-the-pulpit)
Symplocarpus foetidus (L.) Nutt. (Skunk Cabbage)
ARALIACEAE (Ginseng Family)
Aralia racemosa L. (Spikenard)
ARISTOLOCHIACEAE (Birthwort Family)
Aristolochia convolvulacea Small, or A. serpentaria L. (Birthwort) 
As arum canadense L. (Wild Ginger)
Hexastylis virginica (L.) Small (Heart Leaf Ginger)
ASCLEPIADACEAE (Milkweed Family)
Asclepias exaltata L. (Pode Milkweed)
Asclepias quadriFolia Jasquin 
Asclepias syriaca L. (Common Milkweed)
Asclepias tuberosa L. (Butterfly-weed, Pleurisy-root)
ASPIDIACEAE
Dryopteris marginalis (L.) A. Gray (Marginal Shield-Fern,
Evergreen Wood-Fern)
Polys tichum acros tichoides (Michx.) Schott. (Christmas Fern) 
Thelypteris hexagonoptera~~(Michx.) Weatherby (Broad-Beech-Fern) 
Thelypteris noveboracensis (L.) Nieuw. (New York Fern)
Woodsla obtuse (Spring) Torr. (Blunt-Lobed Woodsia)
ANNONACEAE (Custard-apple Family)
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Asplenium ruta-muraria L. (Wall-Tue Spleenwort)
Asplenium platyneuron (L.) Oakes (Lobed Spleenwort)
Asplenium platyneuron (L.) Oakes var. incisum (Howe) Robins
ASTERACEAE (Composite Family)
Achillea millefolium L. (Milfoil, Yarrow)
Actinomeris alterniFolia (L.) DC. (Wing-stem)
Antennaria fallax Green (Pussy-toes)
Antennaria plantaginifolia (L.) Richards, (Pussy-toes)
Anthemis arvensis L. (DogFennel)
Aster simplex Willd. (Aster)
Bidens bipinnata L. (Spanish Needles)
Chrysanthemum leucanthemum L. var. pinnatifidum Lecoq. § Lammotte 
(Ox-eye Daisy)
Chrysogonum virginianum L. (Green-and-Gold)
Cichorium intybus L. [TThicory)
Coreopsis aunculata L. (Tickleseed)
Coreopsis lanceolata L. var. villosa Michx. (Tickleseed)
Elephantopus carolinianus Willd. (Elephant’s-foot)
Erigeron annus (L.) Persh. (Persoon, Dairy Fleabane)
 Erigeron philadelphicus L. (Daisy Fleabane)
Erigeron strigosus MuhT. ex. Willd. (Dairy Fleabane)
Eupatorium fistulosum Barratt. (Queen-of-the-Meadow, Joe-pye-weed) 
Eupatorium purpureum L. (Thoroughwort)
Helianthus atrorubens . L. fSunf lower)
Helianthus decapetalus L . (Sunflower)
Hieracium pratense Tausch. (King Devil)
Hieracium venosum L. (Rattlesnake-weed)
 Lactuca canadensis L. (Wild Lettuce)
Prehanthes sp. (Gall-of-the-earth)
Rudbeck'ia hirta L. (Black-eyed Susan)
Rudbeckia triloba L. (Black-eyed Susan)
Senecio millefolium T. & G.
Senecio obovatis Muh1.
Solidago caesia L. (Blue-stem Goldenrod, Wreath Goldenrod)
Solidago juricea Ait. (Goldenrod)
Sonchus arvensis L. (Sow-thistle)
Taraxacum officinale Weber (Common Dwarf Dandelion)
Vernonia glauca (L.) Willd. (Ironweed)
Xanthiuin strumarium L. (Cocklebur)
BALSAMINACEAE (Touch-me-not Family)
Impatiens capensis Meerb. (Spotted Touch-me-not, Jewelweed) 
Impatiens pallida Nutt. (Touch-me-not, Jewelweed)
ASPLENIACEAE (Spleenwort Family)
BERBERIDACEAE (Barberry Family)
Berberis thunbergii DC. (Japanese Barberry)
Podophyllum peltatum L. (May-apple or Mandrake)
BETULACEAE (Hazel Family)
Ainas serrulata (Ait,) Willd. (Tag Alder)
Betula nigra L. (River birch)
Betula populifolia Marshall (White Birch)
Carpinus carolmiana Walt, (Ironwood)
BIGNONIACEAE (Bignonia Family)
Catalpa speciosa Warder ex. Engelum (Catawba Tree, or 
Cigar tree)
BORANGINACEAE (Borage Family)
Cynoglossum virginianum L. (Wild Confrey)
Echium vulgare L. (Viper’s Bugloss)
BRASSICACEAE (Mustard Family)
Arabidopsis thaliana (L.) Heynh. (Mouse-ear Cress)
Arabi.s canadensis L. (sicklepod)
Baxbarea verna (Mill,) Aschers (Winter Cress)
Barbarea vulgaris R, Brown (Winter Cress)
Brasslea napus L. (Turnip or Rape)
Capsella Bursa-pastoris (L.) Medic. (Shepherd's-purse) 
Cardamine bulbosa (Schreber) BSP. (Bitter Cress)
Cardamine hirusta L. (Bitter Cress) 
bentaria laciniata Muhl. (Toothwort)
Draba verna L. (Whitlow-grass)
Iepidium campestre (L.) R . Brown (Cow Cress)
Lepi.dium virginicum L. (Poor-mans Pepper)
Lobularia maritima L, (Sweet Alyssum)
Sisymbrium officinale (L.) Scop, (Hedge Mustard)
CAMPANULACEAE (Blue-bell Family)
Campanula rapuculoides L. (Bluebell)
Lobelia inflata L. (Indian-tobacco)
Lobelia spicata Lam. (lobelia)
Specularia perToliata (L.) A. DC. (Venus’ Looking-glass)
CAPRIFOLIACEAE (Honeysuckle Family)
Lonlcera japonica Thunb. (Japanese Honeysuckle)
Lonicera morrowi Gray (Honeysuckle)
Lonicera sempervirens L. (Coral Honeysuckle)
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Lonicera xylosteum L. (Fly-honeysuckle)
Sambucius canadensis L. (Elderberry)
SymphofTcarpos orbiculatus Moench. (Coral-Berry, Indian Currant) 
Viburnum acerTfolium L. (Arrow-wood, Maple-leaved viburnum)
CARYOPHYITACEAE (Pink Family)
Cerastium nutans Raf. (Mouse-ear Chickweed)
Cerastium vulgatum L. (Mouse-ear Chickweed)
Dianthus armeria L. (Pink)
Holosteum umbe11atum L. (Jagged Chickweed)
Lyebnis alba Mill. [White Campion)
Silene noctiflora L. (Night-flowering Catchfly)
Sllene virgmica L. (Fire Pink)
Stellaria media (L.) Cyrillo. (Common Chickweed)
Stellaria puber Michx. (Star-Chickweed)
CELASTRACEAE (Staff-tree Family)
Euonymus americanus L. (Strawberry-bush, Bursting-heart)
CHENOPDDIACEA (Goosefoot Family)
Chenopodium ambrosioides L. (Mexican-tea)
CISTACEAE (Rockrose Family)
Lechea racemulosa Michx. (pinweed)
COMMELINACEAE (Spiderwort Family)
Commelina communis L. (Dayflower)
CAPRIFpIiTACHAE (honeysuckle Family) cont’d.
CONVOLVULACEAE (Morning-Glory Family)
Convovulus arvensis L. (Bindweed)
CORNACEAE (Dogwood Family)
Cornus amomum Mill. (Red Willow) 
Cornus Florida L. (Flowering Dogwood)
CRASSULACEAE (Orpine Family)
Sedum rupestre L. (Orpine, Stonecrop)
CUCURBITACEAE (Gourd Family)
Sicyos angulatus L. (Bur-Cucumber
CUPRESSACEAE (Cypress Family)
Juniperus virginiana L. (Red Cedar)
Thuja occidentalis T. (White Cedar)
CYPERACEAE (Sedge Family)
Carex artitecta Mackenz. (Sedge)
Carex crinita Earn. (Sedge)
Carex intumescens Rudge. (Sedge)
Carex lupulina Muhl. (Sedge)
Carex lurida Wahlepjb. (Sedge)
Carex nigromarginata Schwein. (Black-margined Sedge)
Carex Platyphylla Carey (Broad-leaved Sedge)
Scirpus cyperinus (L.) Kunth. (Wool grass)
Scirpus expansus Fern. (Bulrush)
DIAPENSIACEAE (Diapensia Family)
Galax aphylla L. (Wandflower)
DIOSCOREACEAE (Yam Family)
Dioscorea Villosa L. (Wild Yam)
EBENACEAE (Ebony Family)
Diospyros virginiana L. (Common Persimmon)
ELAEAGNACEAE (Oleaster Family)
Elaeagnus angustifolia L. (Oleaster, Russian Olive)
EQUISETACEAE (Horsetail Family)
Equisetum arvense L. (Horsetail)
Equisetum hyemale L. var. affine (Engelm) A. Ear. (Common 
Scouring-rush)
ERICACEAE (Heath Family)
Chimaphila maculata (L.) Pursh. (Spotted Wintergreen) 
Chimaphila umbellata Barton (Wintergreen)
Epigaea repens L. [Trailing Arbutus)
Kalmia latifolia L. (Mountain Laurel)
Montropa hypopitys var. rubra (Torr.) Farw. (Indian-pipe) 
Monotropa uniflora L. (Indian-pipe)
Monotropsis odorata Ell. (Sweet Pinesap)
Oxydendrum arboreum (L.) DC. (Sourwood)
Rhododendron nudiflorum (L.) Torr. (Wild Azalea)
Vaccinium stamineum L. (Squaw-huckleberry, Gooseberry) 
Vaccinium vacillans Torrey (Vaccinium)
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Cercis canadensis L. (Redbud, Judas-tree)
Cytisus s coparius (L.) Link (Scotch Broom)
Desmodrum nudiflorum (L.) DC. (Beggar’s ticks)
GleditsTa triacanthos L. (Honey-Locust)
Lespedeza hirta (L.) Hornem var. typical Schimdl, (Bush-Clover) 
Lespedeza striata (Thunb.) H. & A . (Japanese Clover)
Lespedeza virginica (L.) Brit. (Bush-Clover)
Robinia pseudo-acacia L. (Blacklocust)
Tephrosia virginiana (L.) Pers, (Goat’s Rue)
Trifolium dubiurn L. (Clover)
Trifolium hybridum L. (Alside Clover)
Trifolium pratense L. (Red Clover)
Trifolium procumbens L. (Low Hop-Clover)
Trifolium repens L. (White Clover)
Vicia angustifolia Reich. (Common Vetch)
Vicia caroliniana Walt. (Wood Vetch)
Vicia cracca L. (Tufted Vetch)
FAGACEAE (Beech Family)
Castanea dentata (March) Borkh, (Chestnut)
Fagus grandifolia Ehrh. (Beech)
Quercus alba (White Oak)
Quercus bicolor Willd. (Swamp-White Oak)
Quercus coccinea Muench. (Scarlet Oak)
Quercus falcata Michx. (Spanish Oak)
Quercus prinus L. (Chestnut-Oak)
Quercus rubra L. (Red Oak)
Quercus rubra var. borealis (Michx.f.) Rarw. (Northern Red-Oak) 
Quercus stellata Wang. (Post-Oak)
Quercus velutina Lam. (Black Oak)
FUMARIACEAE (Fumewort Family)
Corydalis flavula (Raf.) DC. (Yellow-harlequin, Yellow Fumewort) 
Dicentra canadensis L. (Squirrel-corn)
Dicentra cucullaria (L.) Bernh. (Dutchman's-breeches)
GENTIANACEAE (Gentian Family)
Obolaria virginica L. (Pennywort)
GERANIACEAE (Gernium Family)
Geranium carolinianum L. (Cranesbill)
Geranium maculatum L. (Wild Cranesbill)
GINKGOACEAE (Ginkgo Family)
Ginkffo biloba L. (Maidenhair tree) planted
HAMAMELIDACEAE (Witch-hazel Family)
Hamamelis virginiana L. (Witch-hazel)
FABACEAE (Pulse Family)
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Aesculus Hippocastanum L. (Horse Chestnut), planted 
Aescuius octandra Marsh (Yellow Buckeye, Sweet Buckeye), 
planted
HYPERICACEAE (St. John's-wort Family)
Hypericum hyperiocoides (L.) Crantz. (St. Andrew's Cross) 
Hypericum punctatum Lam. (St. John's-wort)
IRIDACEAE (Iris Family)
Iris cristata Alt. (Crested Dwarf Iris)
Sisyrinchium angustifolium Mill. (Blue-eyed Grass)
JUNGLANDACEAE (Walnut Family)
Carya glabra (Mill.) Sweet, (pignut)
Carya ovalis (Wang.) Sarg. (Sweet Pignut)
Carya tomentosa Nutt. (White-heart or Mockernut Hickory)
Juglans nigra L. (Black Walnut)
JUNCACEAE (Rush Family)
Juncus tenuis Willd. (Bog-Rush)
Luzula echinata (Small) F. J. Hermann (Woodrush)
LAMIACEAE (Mint Family)
Blephilia ciliata (L.) Benth. (Downy Woodmint)
Coilinsonia canadensis L. (Richweed or Horse-balm)
Glechoma hederacea L. (Gilla-over-the-ground)
Hedeoma pulegioides (L.) Persoon (Pennyroyal)
Lamiun amplexicaule L. (Henbit)
Lamium purpureum L. (Purple Dead-Nettle)
Lycopus virginicus L. (Water-Horehound, Bigleweed)
Monarda fistulosa L. (Wild Bergamot)
Prunella vulgaris L. (Heal-all, Carpenter-weed)
Salvia lyrata L. (Lyre-leaved Sage, Cancer-weed)
Scutellaria elliptica Muhl. (Hairy Skullcap)
LAURACEAE (Laurel Family)
Lindera benzoin (L.) Blume (Spicebush)
Sassafras albTdum (Nutt.) Nees, (White Sassafrass)
LILIACEAE (lily Family)
Allium cernuum Roth. (Wild Onion)
Allium vineale L. (Field-Garlic)
Asparagus officianalis L. (Garden Asparagus)
Chamaelirium luteum IT,) Gray (Blazing-star)
Erythronium americanum Ker. (Yellow Adder's-tongue, Trout-Lily) 
Polygonatum biflorum L. (Solomon's-seal)
Polygonatum pubescens (Willd.) Pursh. (Solomon's-seal)
HIPPOCASTANACEAE (Buckeye Family)
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Smilacina racemosa (L.) Desf. (Flase Spikenard, Solomon’s 
zigzag)
Smilax bona-nox L. (Greenbrier, Catbrier)
Smilax glauca Walt. (Sawbrier, Wild Sarsaparilla)
Smilax herbacea L. (Carrion-flower, Jacob's ladder)
Smilax rotundifolia L. (Common Greenbrier, Bullbrier, 
Horsebrier)
Uvularia perfoliata L. (Bellwort)
Uvularia pudica (Walt.) Fern (Bellwort)
Uvularia sessilifolia L. (Wild-oats)
Yucca fTlamentosa L. (Silkgrass, Spoonleaf-Yucca, Bear-grass)
LINACEAE (Flax Family)
Linum virginianum L. (Flax)
LORANTHACEAE (Mistletoe Family)
Phoradendron serotinum (Raf.) M. C. Johnson (Mistletoe)
LYTHRACEAE (Loosestrife Family)
Cuphea viscosissima Jacquin. (Blue Waxweed)
MAGNOLIACEAE (Magnolia Family)
Liriodendron tulipifera L. (Tulip-tree)
Magnolia acuminate L. (Cucumber-tree)
Magnolia grandjflora L. (Bull Bay or Southern Magnolia), planted
MORACEAE (Mulberry Family)
Morus alba L. (White Mulberry)
Morus rubra L. (Red Mulberry)
NYMPHAEACEAE (Water-Lily Family)
Nymphaea odorata Ait. (Fragrant Water-lily, Pond-lily)
NYSSACEAE (Gum Family)
Nyssa sylvatica Marshall (Bluck Gum)
OLEACEAE (Olive Family)
Chionanthus virginicus L. (Old-Man’s-beard) Fringe Tree 
Forsythia suspensa (Thunb.) Vahl. (Golden Bells)
Fraxinus americana L. (White Ash)
ONAGRACEAE (Evening Primrose Family)
Ludwigia alternifolia L. (Seedbox)
Penothera biennis L. (Evening Primrose)
LILIACEAE (Lily Family) cont'd.
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Aplectrum hyemale (Muhl. ex. Willd.) Torr. (Putty-root,
Adam-and-Eve)
Corallorhiza odotorhiza (Willd.) Nutt. (Autumn Coral-root) 
Corallorhiza wisteriana Conrad (Wister’s Coral-root)
Cypripedium acaule Ait. (Pink Moccasin Flower, Pink Lady Slipper) 
Cypripedium calceolus var. pubescens (Willd.) Correll 
(Yellow L.S.)
Goodyera pubescens (Willd.) R. Brown (Downy Rattlesnake- 
plantain )
Hexalectris spicata (Walt.) Barnh. (Crested Coral-root)
Liparis Lilifolia (L.) Richard (Lilia-leaved Twayblade)
Orchis spectabilis L. (Showy Orchis)
Spiranthes gracilis (Bigel.) Beck. (Southern Slender Ladies- 
Tresses)
Tipularia discolor (pursh) Nutt. (Cranefly Orchis)
OROBANCHACEAE (Broom-rape Family)
Conopholis americana (L.) Walbroth (Squaw-root, Cancer-root) 
Epifagus virginiana (L.) Bart. (Beech-drops)
Orobanche uniflora L. (One-flowered Cancer-root)
OXALIDACEAE (Wood-Sorrel Family)
Oxalis dillenii Jacq. (Wood-Sorrel)
Oxalis stricta L. (Wood-Sorrel)
Oxalis violaceae L. (Violet Wood-Sorrel)
PAPAVERACEAE (Poppy Family)
Sanguinaria canadensis L. (Red Puccoon, Bloodroot)
PASSIFLORACEAE (Passion-flower Family)
ORCHIDACEAE (Orchis Family)
Passiflora lutea L. (Passion-flower)
PHRYMACEAE (Lopseed Family)
Phryma leptostachya L. (Lopseed) 
PHYTOLACCACEAE (Pokeweed)
Phytolacca americana L. (Pokeweed) 
PINACEAE (Pine Family)
Pinus
Pinus
Pinus
Pinus
Pinus
Tsuga
echinata Mill. (Short-leaf Pine) 
rigida Mill. (Pitch Pine) 
strobus L. (White £ine) 
taeda L. (Loblolly Pine) 
virginiana Mill. (Scrub-Pine) 
canadensis (L.) Carr. (Hemlock)
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Plantago axistata Michx. (Bracted Plantain)
Plantago virgmica L. (Pale-seed Plantain)
PLATANACEAE (Plane-tree Family)
Plantanus occidentalis L. (Sycamore, Buttonwood)
PLANTAGINACEAE (Plantain Family)
POACEAE (Grass Family)
Androgogon virginicus L. (Broom Sedge)
Arundinaria gigantea (Walter) Muhl. (Giant Cane)
Bromus commutatus Schard. (Brome Grass)
Cynodon dactyIon (L.) Persoon (Bermuda Grass)
Dactylis glomerata L. (Orchard-Grass)
EchinocKloa crusgalli (1.) Beaur. (Barnyard Grass)
Eleusine indica (L.) Gaertner. (Goose Grass)
Elymus virginicus L. (Terrell Grass)
Hystrix patula Moench. (Bottle-brush Grass)
Lolium multiflorum Lam. (Rye Grass)
Melica nitens Nutt. (Melic-Grass)
Panicum laxiflorum Lam. (Panic-Grass)
Panicum mutabile Scribn. § Sm. (Panic-Grass)
Paspalum laeva Michx. (Dallas Grass)
Paspalum longip ilum Nash. (Dallas Grass)
Phieum pratense L. (Common Timothy)
Poa cuspidata Nutt. (Meadow-Grass)
Poa pratensis L, (Speargrass, Kentucky Bluegrass)
Setaria geniculata (Lam.) Beauv. (Foxtail Grass)
Setaria glauca (L.) Beauv. (Foxtail Grass)
Sorghum halepense (L.) Persoon (Johnson Grass)
Sphenopholis nitida (Biehler) Scribner. (Shining Wedgegrass) 
Tridens flavus (L.) Hitchcock (Purple-top or Greasy skillet 
Grass)
POLEMONIACEAE (Polemonium Family)
Phlox divaricata L. (Blue Phlox)
Phlox stolonifera Sims. (Creeping Phlox)
POLYGONACEAE (Buckwheat Family)
Polygonum aviculare L. (Knotweed)
Polygonum pensylvanicum L. (Pinkweed)
Polygonum scandens L. ("Climbing Buckwheat)
Rumex acetosella L. (Sheep-Sorrel, Common Sorrel)
Rumex crispus L. (Yellow-Dock)
Rumex hastulatus L. (Sorrel)
Rumex obtusifolius L. (Bitter, Blunt-leaved Dock, Red veined 
Dock)
Tovara virginiana (L.) Raf. var. glaberrima Fern. (Jumpseed)
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Polypodium polypodioides L. Watt. (Resurrection-fern) 
Polypodium virginianum L. (Rock Cap Fern)
PORTULACACEAE (Pursiane Family)
Talinum tererifolium Pursh. (Fameflower)
PRIMULACEAE (Primrose Family)
Anagallis arvensis L. (Common Pimpernel)
PTERIDACEAE
Adiantum pedatum L. (Maidenhair-Fern)
RANUNCULACEAE (Crowfoot Family)
Anemone virginiana L. (Thimbleweed)
Aquilegia canadensis L. (Wild Columbine)
Cimicifuga racemosa (L.) Nutt. (Black Snakeroot, Black Cohosh) 
Clematis dioTcoreifolia Levi. § Vaniot. (Clematis)
Clematis virginiana L. (Virgin's Bower)
Hepatica americana (DC.) Ker. (Liverleaf, Hepatica)
Hepatica americana (DC.) Ker. forma Candida Fern. (Liverleaf, 
Hepatica)
Ranunculus abortivus L. (Kidney-leaf Buttercup)
Ranunculus acris L. (Common Buttercup)
Ranunculus allegheniensis Britt. (Buttercup)
Ranunculus bulbosa L. (Bulbous Buttercup)
Ranunculus hispidus Michx. (Buttercup)
Ranunculus pusillus Poir. (Buttercup)
Thalictrum polyganum Muhl. (Tall Meadow-Rue, Muskrat-Weed) 
Thalictrum thalictroides (L.) Boivin (Rue-Anemone or 
Windflowe r)
ROSACEAE (Rose Family)
Agrimonia gryosepala Wallr. (Agrimony, Cocklebur)
Agrimonia parviflora Ait. (Agrimony, Cocklebur)
Amelanchier arborea (Michx f.) fern (Serviceberry)
Aruncus dioicus (Walt.) Fern (Goats-beard)
Duchesnea indica (Andr.) Focke (Indian Strawberry)
Fragaria X ananassa Duchesne (Cultivated Strawberry)
Fragaria virginiana Duchesne (Strawberry)
Geum canadense Jacq. (Avens)
Gilienia trifoliata (L.) Moench. (Indian-Physic)
Malus coronaria (L.) Miller (Flowering Crab-apple)
Malus pumila Miller (Common apple)
Potentilla canadensis L. (Cinquefoil, Five-finger)
Prunus avium L. (Sweet Cherry)
Prunus persica (L.) (Peach)
Prunus serotina Ehrh. (Black Cherry)
Pyrus communis L. (Common Pear)
Rhodotypus scandens (Thunb.) Makino (Branble)
POLYPODACEAE (Fern Family)
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Rosa Carolina L. (Wild Rose)
Rosa palustria Marsh. (Rose)
Rubus argutus Link (Bramble-)
Rubus hispidus L. (Bramble)
Rubus occidentalis L. (Black Raspberry, Thimbleberry)
Rubus phoenicolasius Maxim. (Wineberry)
Rubus setoSus Bigel. (Bramble)
Spiraea thunbergii Sief. (Spiraea)
Spiraea vanhouttei (Briot.) Zab. (Spiraea)
RUBIACEAE (Madder Family)
Cephalanthus occidentalis L.
Galium aparine L. (Cleavers, Spring-Cleavers)
Galium circaezans Michx. (Wild Licorice)
Galium pilosum Ait. (Bedstraw, Cleavers)
Galium tinctorium L. (Bedstraw)
Galium triflorum Michx. (Sweet-scented Bedstraw)
Houstonia caerulea L. (Bluets)
Mitche11a repens L. (Two-eyed-berry, Running-Box)
SALICACEAE (Willow Family)
Salix babyionica L. (Weeping Willow)
Salix nigra Marsh. (Black Willow)
SAXIFRAGACEAE (Saxifrage Family)
Heuchera americana L. (Rock-Geranium)
Hydrangea arborescens L. (Wild Hydrangea)
Saxifraga virginiensis Michx. (Saxifrage)
Tiare11a cordifolia L. (Foam flower)
Tiarella cordifolia var. collina Wherry (False miterwort)
SCROPHULARIACEAE (Figwort Family)
Aureolaria virginica (L.) Pennell (False Foxgloves)
Mimulus alatus Ait. (Monkey-flower)
Paulownia tomentosa (Thunb.) Baill. (Princess - tree, Karri-tree) 
Scrophularia marilandica L. (Carpentersfs-square)
Verbascum blattaria L. Forma albiflora (Don) House (Moth-Mullein) 
Verbascum thapsus L. (Common Mullein, Flannel-plant)
Veronica agrestis L. (Field Speedwell)
Veronica filiformis Sm. (Speedwell)
Veronica pollta Fries (Speedwell)
SIMAROUBACEAE (Quassia Family)
Ailanthus altissima (Mill.) Swingle (Copal-tra, or Tree-of- 
Heaven
ROSACEAE (Rose Family) cont’d.
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Datura stramonium L. (Stramonium, Jimsonweed) 
Physalis heterophylla Nees. (Ground Cherry)
SPARGANIACEAE (Bur-reed Family)
Sparganium americanum Nutt. (Bur-reed)
STAPHYLEACEAE (Bladdernut Family)
Staphylea trifolia L. (Bladdernut)
TAXODIACEAE (Bald Cypress Family)
Sequoia sempervirens Endl. (Costal Redwood), planted
TILIACEAE (linden Family)
Ti1ia americana L. (Basswood, Whitewood)
Tilia heterophylla Vent. (White Basswood)
TYPHACEAE (Cat-tail Family)
Typha lati folia L. (Common Cat-tail)
ULMACEAE (Elm Family)
Celtis occidentalis L. (Nettle-tree, Hackberry)
Ulmus alata Michx. (Winged Elm, Small-elm)
Ulmus rubra Muhl. (Red Elm)
URTICACEAE (Nettle Family)
Boehmeria cylindrica (L.) Sw. (Bog-Hemp)
Urfica dioca L. (Stinging Nettle)
VERBENACEAE (Vervain Family)
Verbena urticifolia L. (White Vervain)
VIOLACEAE (Violet Family)
Viola hirsutula Brainerd (Violet)
Viola latiuscula Greene (Violet)
Viola palmata L. (Violet)
Viola palmata L. var. triloba (Sch) Ging. ex. DC. 
Viola papilionaceae Pursh. [Violet)
Viola pedata L. (Pansey-Violet)
Viola pubescens Ait. (Downy Yellow Violet)
Viola rafinesquii Green (Field-Pansey)
SOLANACEAE (Nightshade Family)
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VIOLACEAE (Violet Family) cont’d.
Viola palmata var. sororia Willd. (Palmata-leaved Violet) 
VITACEAE (Vine Family)
Parthanocissus quinguifolia L. Planch. (Virginia creeper) 
Vitis aestivalis Michx. (Summer-Grape, Pigeon-Grape)
Vitis vulpina L. (Winter-Grape, Frost-Grape)
IX. The Lynchburg College Environmental Awareness Trail
The purpose for developing this nature trail is to provide 
a means for introducing or strengthening ecological and biological 
concepts. The trail is approximately 1.5 miles in length and has 
a cleared width of about 4 ft. It has been developed so as to 
give maximum variation in types of terrain. It extends through 
Oak-Hickory -Tulip Poplar woods, across shallow ravines, along the 
lake shore, through open fields and across maintained lawns. The 
variation in landscape and habitats along the trail permits the 
observation of numerous species of herbaceous and woody plants, 
birds, insects, and many aquatic organisms. Many trees along the 
trail have identification labels.
The trail has twenty-six stations or posts. At each station 
one may listen to a tape-recorded message. A pool of three 
cassette tape recorders are kept in the biology office and these 
are checked out to those walking the trail. Typed copies of the 
scripts are also available. It is hoped that classes of students, 
faculty members and townsfolk will use the trail extensively. A 
heavy sign constructed of 2" Redwood boards and 5" x 5" salt 
treated posts marks each end of the trail. The design of the signs 
is like that of the illustration on the preceding page.
The remainder of this section consists of the "concept titles" 
for each station and the scripts which are on tape.
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Lynchburg College Environmental Awareness Trail
Post I. Introduction to the Trail and the Forest Community
This trail has been developed as part of an attempt to make 
the wooded areas of the Campus and the College Lake area into an 
outdoor instruction laboratory. Funds from a Kellogg Foundation 
Grant to the Biology Department have helped financed this project.
Before you lies an interesting and unusual trail. Winding 
through the forest ahead, it leads you past plant and animal 
habitats characteristic of Virginia Piedmont forest, fields, 
and streams.
Numbered posts which note significant points of interest 
are found along the trail. There are twenty-six posts. At 
each post or station we have attempted to discuss important 
biological or ecological concepts. Please don't confine your 
observations to these numbered posts. Search for things 
between.
Many of the trees, shrubs, and herbaceous plants have 
been labeled. Look for these labels and become acquainted with 
the great variety of organisms.
By leisurely walking the trail it will take approximately 
1-1/2 hours to complete it. Once you reach the Maintenance 
Shop at Post 26, return to the Science Building by the paved 
road and sidewalks.
Make this a trip of discovery and you will be amply rewarded
Now, at this post you are standing in a forest community.
The forest is more than trees alone. Mosses, ferns, herbs, 
shrubs, as well as trees are all part of the forest community. 
Actually a forest is all the things that live there, and the 
environment in which they live. It is also the relationship 
between the living things, and between the living things and 
the environment. Each living thing needs or is needed by its 
neighbor; and the condition of one influences all. A naturalist 
could call this forest community an ecosystem. Look very close 
and maybe you will discover the whole complex ecosystem that 
is a forest.
Poison Ivy, (Rhus radicans), and Virginia Creeper 
(Parthenocissus qumquefolia), are marked here at the beginning 
of the trail. Learn to identify them before you go on. Be sure 
to keep your distance from Poison Ivy which has a leaf with three 
leaflets. Virginia Creeper is not poisonous. It has five leaf­
lets. Remember, "leaflets three let it be."
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Please turn off the tape recorder and proceed to Post 2.
Post 2. Light Comes Through and Forest Layering
When man-made or natural openings occur in a forest, certain 
plants will begin to grow in the well lighted area. Seeds of 
some plants can tolerate and germinate in high light intensity. 
Most of the tree seedlings and young saplings are Mockernut 
Hickory (Carya tomentosa), Tulip Poplar, Dogwood, and Black Gum. 
Only the most vigorous of these young trees will grow to maturity. 
The others will become the victims of natures intense battle for 
survival.
This is also a good place to observe that plant life in a 
forest is arranged in a complex series of layers. Trees form 
the canopy or roof of the forest. Successive lower levels are 
formed by small trees such as Redbud (Cercis canadensis) and 
Dogwood (Cornus florida). Shrubs, ferns, and herbaceous plants 
such as Bloodroot (Sanguinaria canadensis) and False Solomon’s" 
Seal (Similacina racemosa) form the ground cover. In this way 
space and light in the forest is used to the fullest extent.
Now proceed to Post 3.
Post #3. Tulip Tree or Yellow Poplar
If trees could only talk, what wonderful stories they could 
tell us. Yet, sometimes even without a sound they seem to speak. 
The tree you are now standing under is a tulip tree (Liriodendron 
tulipifera), sometimes called Yellow Poplar. It is a tree of 
ancient lineage, dating back to over 50 million years in time.
It is a member of the magnolia family and is not a true poplar.
We know from the large trunk that this tree is very old - 
a real veteran of the woods. Increment borings indicate that 
this tree is between 100-150 years old. The trunk is 37 inches 
in diameter at about 4 ft. above the ground. The oddly shaped 
leaves with their wide, shallowly notched tips, and the cream 
and orange blossoms are positive identification of the tulip 
tree. The largest trees in the forest about you would also 
include White Oak (Quercus alba), Black Oak (Quercus velutina), 
and Mockernut Hickory (Carya tomentosa).
If you will look toward the Fine Arts building you will see 
the stump of an even larger Tulip Poplar which was cut to make 
room for the building.
If you care to, sit on the log bench and look and listen 
for a spell. Now proceed to Post 4.
Post 4. Ecotone
You are now standing in an Ecotone. This is an ecological 
term for a transitional zone between two communities. A fence
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row between two cultivated fields is an ecotone. The transition 
between ocean and shore, pastureland and forest would also be 
examples of ecotones.
The ecotone here is a transition between the lawn - a man 
made community and the forest - a natural community. In an 
ecotone there is usually an intermingling of species, both 
plant and animal, between the two adjacent communities.
Usually one finds a great variety of organisms, both 
animals and plants, in an ecotonal area. Observe the clover 
and grasses, and insects on the lawn and the tall and short 
trees, herbs, spiders, and birds on the forest margin. The 
ecotone is a very productive area.
Now proceed around behind the Gymnasium to the road, turn 
left, and walk to Post 5 on the right side of the roadway just 
this side of Crew Courts. Now go to Post 5.
Post 5. Giant of The Forest and Decay
This is the stump of a giant tulip tree or yellow poplar. 
It was cut at the time the road, just a few feet away, was 
constructed. This was the largest tree on campus.
It is now being decayed by bacteria and fungi which are 
called decomposers or reducer organisms. Through the process 
of decay gases will be released to the atmosphere and minerals 
will be added to the soil. Thus these minerals and elements 
may be made available and recycled through other organisms.
Note the grapevine, wild cherry, white ash, that grow 
in this area. Often mushrooms appear on the forest floor. 
Do you see any? Now go to Post 6.
Post 6. The Land Ethic
At this shaded part of the trail we might consider land and 
soil, because energy of the ecosystem may be cycled through soil 
and the organisms that grow there.
Aldo Leopold, a great wildlife manager and conservationist 
once wrote, "Land is not merely soil, it is a fountain of energy 
flowing through a circuit of soils, plants, and animals. Food 
chains are living channels which conduct energy upward. Death and 
decay return into the soil. The circuit is not closed. Some 
energy is dissipated in decay. Some is added by absorption from 
the air. Some is stored in soils, peats, and long-lived forests. 
But it is a sustained circuit, like a slowly revolving fund of 
life."
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Now, observe the numerous grapevines (Vitis) up slope and 
through the trees, and the hugh stems of Poison Ivy (Rhus radicans) 
climbing on some of the nearby trees. These vines and the trees 
upon which they are growing are competing for growing space, 
light and minerals. Now go to Post 7.
Post 7. Den Tree
This large Sycamore (Platanus occidentalis) is hollow. It 
could serve as a den or home for a number of small mammals such 
as squirrels, raccoons, and opossums or birds such as woodpeckers 
and owls. Thus, we could call it a den tree. Even though the 
tree is hollow it is still alive because the living tissue of a 
large tree is located near the outside. The center of a tree is 
made up of dead tissue. The dead tissue - (xylem or wood) in the 
center of this tree has been decayed and disintegrated by fungi 
and bacteria. Can you see claw marks or evidence of food remains 
on or near the tree?
Now stand quietly and listen for sounds of birds and insects. 
As you continue along note the May-apple (Podophyllum peltatum) 
to the right of the trail, and also Spicebush (Lindera benzoin) 
and Pokeberry (Phytolacca americana). Now go to Post 8.
Post 8. Return to The Soil
Decay, an ever present process in the forest, is converting 
this log to soil. Fruiting bodies of the shelf fungus may protrude 
from the sides of logs such as this while its unseen filaments 
extend into the interior breaking down the wood fibers and 
absorbing nutrients. Organisms such as fungi, molds, and many 
bacteria are called Saprophytes because they feed on dead and 
decaying organic material. They are necessary in a natural 
community to break down the bodies of dead plants and animals.
Also, grubs or larval forms of insects, bark or wood beetles, 
ants, worms and other small animal-forms help to break down dead 
plants.
As you walk to the next post observe the Mulberry over-arching 
the trail. Now go to Post 9.
Post 9. Competition
At this station you will observe a great amount of Japanese 
honeysuckle (Lonicera japonica). This plant was introduced into 
the U, S. and spread rapidly. It competes and successfully 
overcomes most of our indigenous or native plants. It kills some 
of our native plants perhaps by shading as well as constricting.
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Honeysuckle is representative of those exotic, introduced species 
which are highly successful in American habitats. Other 
introduced species which grow prolifically are Russian Olive 
(Eleagnus angustifolium) which you will see on this trail and also 
Kudzu-vine (Pueraria lobata).
The Honeysuckle, as you would well imagine, serves as a very 
good cover for small mammals and birds. The tangled form of 
growth also helps to prevent erosion. Note some of the larger 
trees in the area and see if there are any signs of "Honeysuckle 
choking." Now go to Post 10.
Post 10. Old Field Succession - Pine Stage
You are standing in an area that was many years ago a 
cultivated field. That old field when left fallow grew up to 
Broomsedge (Andropogon) and Horseweed (Erigeron). In that well 
lighted field pine seeds germinated and have grown into the pines 
that you see. This pine stage if left alone will give way to 
hardwood forest including such trees as Poplar, Oak, and Hickory. 
At the time that forest matures it will be what is called a 
climax forest.
Each stage of development prepares the way for another stage 
of growth until a climax forest is formed in this part of the 
U» So The events and stages leading to the formation of a 
climax forest is called succession.
Near the post observe short leaf Pine (Pinus echinata) 
and Scrub Pine (Pinus virginiana). As you walk down the trail 
see if you can identify Wild Cherry (Prunus serotina), Sumac, 
and Russian Olive. The trail continues down to the stream.
Now go to Post 11.
Post 11. Stream Habitat
The stream is another kind of ecosystem. Having populations 
of green plants, bacteria, crustaceans, insect larvae, and fish. 
This stream could be representative of the many small brooks and 
creeks in the Piedmont of Virginia. At this station you are 
standing on a sandbar. These sands have been deposited by the 
creek waters. The sand deposits are called fluvial deposits.
Look down stream and observe the deposition also of logs, brush, 
and other items.
This is a meandering stream. The waters impinge upon and 
cut one side of the stream bank and then the other side. Note 
the large Honey-Locust (Gleditsia triacanthos) which has fallen. 
It was undercut by the stream. There is a small living specimen 
approximately 30 yards downstream.
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The tree nearest the post is a White Mulberry (Morus alba). 
Now follow the trail downstream to the next station. Now go to
Post 12.
Post 12. Pollution Problem
Most of our streams, lakes, and rivers are polluted at some 
level today. This stream (Fox Creek) is most often called 
Stinking Creek because of its load of sewage which comes from 
overflow pipes such as the one at this station. The pipe at 
this station runs from a manhole which is about 200 ft. away.
When the manhole is full the raw sewage overflows into the creek, 
the waters of which carry the sewage into College Lake just down­
stream from this point.
The sewage discharge may be from a small trickle up to 150 
or more gallons per minute. How long will we allow situations 
such as this to exist? The high nitrogen content of the sewage 
causes changes to occur in the natural fresh water ecosystem. You 
will see and smell some of the effects of sewage as you continue 
along the trail.
If you will now proceed quietly you may see a muskrat or 
other animals. Observe the muskrat tunnels and diggings as you 
walk along the lake shore. Now go to Post 13.
Post 13. Sewer Lagoon (Stinking Creek neck of College Lake)
The ironwoods and alders have been cleared away from the 
shore to allow you to look out over this sewer lagoon. This is 
what we call this neck of College Lake.
One can see the main channel of the creek on the opposite 
side of the lake. The polluted waters are carried by eddy 
currents back up into the side of the lake nearest you. Here 
the waters stagnate and there is little movement. Smell the 
stench? You might call this an open sewer. There is a great 
deal of nitrogen which allows for the growth of a prolific 
microflora, which may use up much of the oxygen, and thus these 
waters will not support a large fish population. The B.O.D. 
(Biological Oxygen Demand) is very high.
Note the sandbar which has been deposited and now has Black- 
willows, grasses and sedges and Cattails growing on it. Now look 
at the green scummy growth just under the waters surface on the 
lake margin in front of you. These are blue-green algae, some 
species of which may be sewage and pollution indicators. Note 
the floating leaves of water lilies. Now go to Post 14,
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Post 14. Grapevine
At this station you will note a large Grapevine. All 
grapes belong to the genus Vitis. Grapevines have a shreddy 
bark. Large vines such as this are also called lianas. It is 
growing on a Black willow.
As you walk quietly along the trail from this point watch 
for turtles along the shore and also water birds on the lake.
Now go to Post 15.
Post 15. Freshwater Marsh
As you look towards Stinking Creek notice the main channel 
on the right. Note also the shallow strip which extends from 
this side of the lake toward the exposed sandbar. Can you 
detect the blue-green algae growth on the bottom? Light 
penetrates to the bottom in this area.
This area is a developing freshwater marsh. Sediment is 
being deposited. Cattails have begun to grow. Muskrats,
Turtles, Coots, Sandpipers and Wood ducks are animals which 
may be seen in this area.
Note the very large Ironwood (Carpinus carolimana) at this 
station. The trees growing along the lake shore are mostly Alder 
(Alnus serrata), Ironwood, and Red Maple (Acer rubrum).
Methane gas bubbles may be seen arising to the water surface 
Now go to Post 16.
Post 16. Rocks
The geology of the Lynchburg area is very interesting. 
Lynchburg greenstone is found only in this area and nowhere else 
in the world. Lynchburg greenstone is a gneiss, spelled
g n e i s s ,
The rocks of Piedmont Virginia are mostly gneisses and 
schists.
College Lake is located in the west central section of 
the Lynchburg quadrangle at an elevation of approximately 
639 feet. The entire lake is underlain by the Lynchburg for­
mation outcrops at several places around the lake and is evident 
even to the casual observer.
At this station you see an outcropping. Other outcrops may 
exist as ledges along the lake margin.
Rock is the parent material which may be converted to soil.
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Note the tulip tree, red maple, black locust, ash, and 
walnut. Now go to Post 17.
Post 17. Tree Growth and Old Field Succession
The growth form of trees in an open area is often markedly 
different from that of the same species in a forest. These 
scrub pines with many branches low on their trunks show this 
difference well. In the dense forest the low branches of the 
pines break off leaving the trunks of the mature trees bare from 
1/4 to 1/2 their height. This self-pruning is influenced because 
of shading or low light intensity. You will see the self-pruning 
phenomenon in a mixed pine - hardwoods stand near the end of the 
trail at Post 25.
Once again this area is characteristic of the Pine stage 
of old field succession.
As you look up slope toward Wake Field House you will 
see an old field growing up in pine. This area was also farmed 
and used as a pastureland a long time ago. Now there is much 
Broom Sedge (a grass) many pines, vines such as honeysuckle, and 
flowering plants coming into the area. Evenually this field, 
will grow up to hardwoods containing predominantly oaks, hickories, 
and tulip poplar with all their associates. All of these changes 
through the years constitute what the ecologist calls succession.
Now continue along the trail to the concrete Boat Dock 
where you will find Post 18.
Post 18. College Lake (on boat dock)
College Lake is an impoundment. This area of Blackwater 
Creek was inundated in 1935. Much siltation has occurred as 
evidenced by the marsh and ponds in the upper end of the lake 
and the shallow, water lily-covered area extending upstream 
from this dock. This is a eutrophic body of water meaning that 
there is much food and organic matter present. The shore 
vegetation is abundant, plankton populations are dense, and 
algal "blooms" are characteristic. Because of the heavy organic 
content, summer stagnation is severe enough to exclude cold 
water fishes. Willows, alders, and ironwoods grow near the 
shore, as do certain grasses, sedges, and rushes. Some fish 
commonly found in the lake are: Carp, Bluegill, Suckers, Sunfish 
and Crappie. Now go to Post 19.
Post 19. Wet Ravine
This is one of two wet ravines on campus, Look around you 
and note the evidence of man's disturbance. Runoff from parking
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lots and buildings have been channeled through this ravine.
Stand quielty and feel the serenity of the shady forest.
At this point we might recall the words of Liberty Hyde Bailey 
concerning who should enjoy the forest. Quote ”No people should 
be forebidden the influence of the forest. No child should grow 
up without a knowledge of the forest; and I mean a real forest 
and not a grove of village trees or a park. There are no 
forests in cities, however many trees there may be. As a city 
is much more than a collection of houses, so a forest is much 
more than a collection of trees. The forest has its own round 
of life, its characteristic attributes, its climate and its 
inhabitants. When you enter a real forest you enter the solitudes. 
You are in the unexpressed distances. You walk on the mould of 
years and perhaps of ages. There is no other wind like the 
wind of the forest; there is no solitude more complete; there is 
no call of a bird like that of a forest bird; there are no 
mysteries so deep and which yet seem to be so within one’s 
realization,” end of quote.
Now turn off the tape recorder and proceed to Post 20,
Post 20. Den Log
If the log lying on the trail before you could talk, what 
stories it would tell! Like the other trees around you, it 
played an important part in the forest community when it was 
in its prime. Now dead, down, and rotting, it still plays an 
important though different part in this cooperative effort. 
Insects now live in it instead of on it. Sometime perhaps as 
it rots further squirrels and chipmunks or even skunks may use 
its interior as a den. As the log decays, its rotted wood 
slowly decomposes, enriching the soil for other plants that 
follow.
Notice once again the herbaceous plants on the forest floor 
and listen for wild sounds. Now go to Post 21.
Post 21, Organismal Interrelationships (Near Campfire Circle)
There is evidence around this Station of great species 
diversity. Each plant species has its own niche or ’’does its 
own thing.” It lives in its own pad or habitat. This is true 
also for the animals. Animals are tied closely to the plants 
for many rely on certain species of plants for food or housing. 
Thus we are talking about very complex and specific inter­
relationships between animals and plants.
One example of a complex interrelationship is a food chain. 
All food chains begin with the same thing. The ultimate source
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of energy is the sun. This solar energy is captured by green 
plants or autotrophs where it is converted to food energy 
through the process of photosynthesis. Animals called herbivores 
eat the plants. They gain energy in the form of food from the 
plant. Secondary consumers, carnivores, eat the herbivores and 
thus the energy is transferred to a different trophic level. 
Finally, carnivores die and minerals and nutrients are returned 
to the soil by the decomposers (fungi and bacteria) where they 
can be used by plants in the formation of more food from inorganic 
substances plus solar energy.
A great deal of solar energy can come into this clearing 
during the day. Now look at the way some of the trees in this 
area have been ringed by sap suckers. This causes food to 
accumulate and a bulging ring of wood and bark to be formed.
Now go to Post 22
Post 22 Old Beech Tree
About 15 feet off the Lake side of the trail note a rather 
large American beech tree (Fagus granidolia). This is a tree 
which is seen most often in ravines where moisture and water 
availability are quite high. The dead leaves of beech usually 
remain on the tree through the winter.
As you walk on out the trail look for Russian olive bushes 
and also the scattered pines which are being overtaken by 
hardwood tree types. Now go to Post 23.
Post 23. Ferns
Ferns are primitive plants that grow usually in the shady 
and well watered places of many forests of North America.
Some of the ferns on campus, however, grow on the thin soils 
on rock outcrops, on logs, or on dry banks. On the Lake side 
of the trail notice the Boulder fern (Polypodium virginianun) 
which is growing on the rock surface. Other ferns may be seen 
on the slopes here. Common ferns are Christmas fern (Polystichum 
acresticoides) and Ebony spleen wort (Asplenium platyneuron).
Ferns do not produce seeds but spores. Now go to Post 24,
Post 24, The Rock Community (Bare Rock Succession)
Life when it first came ashore in all probability used rock 
as a threshold. Here we can observe the story of life. The bare 
rock offers little in a favorable habitat for most life as we 
know it, but here on the bare rock surface begins the long line 
of succession which will ultimately lead from the bare surface 
to a forest or grassland depending upon the amount of rainfall in 
the region.
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The first "invaders" on the rock surface are plants, in 
fact a combination of plants call lichens. These are not a 
true plant but a combination of an alga and fungus living 
mutually together. The first lichen in this succession is one 
which appears as a rough crust on the rock and may be in any 
of the colors, black, yellow-gold or gray. The primitive 
individual secrets organic acid which slowly reacts with the 
hardest of rock surfaces producing a slight depression, here in 
this depression can collect a little more moisture and organic 
material. When this occurs the stage is set for act two. The 
actor now is again a lichen the foliose type. This is the type 
most abundant here on these rocks. As this lichen increases the 
depth of the depression and causes the increase in collection of 
organic material we are able to see significant indications of 
soil. When this soil becomes sufficient the lichens give way 
to the mosses, the next invader. This is due to the fact that 
the lichen can no longer cope with the changed environment and 
the competition of the more efficient invader.
The story is repeated again and again. Each group modifying 
the environment so it can no longer compete with a new comer.
Thus the succession moves through the various stages of the 
herbaceous states (i.e. ferns, grasses, annual herbs, perennial 
herbs). Each stage adds to the soil and its moisture holding 
capacity until the environment can support the shrub stage with 
its increased ability to add and hold organic matter to the 
soil. This then causes the curtain to rise on the final act 
the trees come in. The forest which will continue to occupy 
the situation until a disturbance of some type reinstates some 
earlier act and starts the drama of succession over again.
Now go to Post 25.
Post 25. Mixed Pine and Hardwoods
At this station you are standing in a Grove of Virginia 
Scrub Pine. They are becoming tall and you can observe very 
well the phenomenon of "self pruning" of the lower branches.
This self pruning or dying of the lower branches is related 
to the low light intensity underneath the canopy of these trees. 
There are also many broad leaf trees in the area. We would more 
appropriately call this stand of trees a mixed Pine-Hardwoods 
forest. Eventually the pine will succumb to the broad leaf trees 
and ultimately in the area there will be only a Hardwood stand of 
trees. Notice the litter of Pine needles. This causes the 
development of soil characteristics which are a little different 
from the soil of a Hardwoods forest. Now go to Post 26.
Post 26. Conclusion
We hope your walk along this trail was an enjoyable 
experience. Hopefully, you have seen beauty, become acquainted
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with new ecological concepts, and also have been made aware some 
of man's environmental problems.
Many trails in the Blue Ridge Mountains to the west await 
your exploration.
Now please return to the Science Building by way of the 
paved road and sidewalks. Leave the tape recorder in the 
Biology Office.
Please turn off the tape recorder.
X. INVERTEBRATES 
INTRODUCTION
In any broad-based study of the biota of a lake ecosystem, 
the invertebrates emerge as an enigma. This diverse group of 
organisms are probably the most prevalent in numbers of animals 
and are represented by the greatest variety of all life forms.
But it is because of the great diversity that makes identification 
of all invertebrates difficult if not impossible since many are 
not known to science or are otherwise listed in obscure research 
literature. This is in contrast to the state of knowledge in such 
groups as the vertebrates and vascular plants where identification 
is relatively easy because of the wide availability of literature 
on these organisms.
It is because of these difficulties that the study of inver­
tebrates took two different forms in the hands of the three staff 
Involved in directing activities. First, there were some attempts 
to make checklists of organisms found in the lake. By necessity 
they are usually not identifications to species and do not include 
some groups of organisms such as Protozoa. Secondly, some students 
surveyed specifically assigned areas and observed changes in the 
conditions and biota over the period of time that it was studied.
The following are summaries of individual projects (summarized 
by J0 Carico) and, where possible, a compilation (compiled by 0. 
Stenroos) of some of the data together in the form of a checklist 
of organisms identified as far as possible. Finally, a research 
paper is included (sponsored by P, Osborne) pollution effects and 
which was given before the Virginia Academy of Science.
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A SURVEY OF THE INVERTEBRATES OF A MUDFLAT COMMUNITY
(Semester I, 1971)
The area selected for this study is a "finger" of emergent 
mud deposit (Figure 4) which separates the stream channel on one 
side and the still, shallow backwater on the other side. This 
general area has the most evidence of sedimentation, plant 
succession, and general dynamic environmental change. The mudflat 
is only slightly higher than the normal water level and is subject 
to frequent flooding.
The object in this study was to examine the physical changes 
in this area, and, if possible, to correlate the changes in the 
community inhabiting it. The study occurred over a three monthperiod.
Samples were taken from the surface of the mud with an insect 
net, from the exposed mud with a handscreen strainer, and from 
the submerged apron of the mudflat with a dip net. Water, air, and 
soil temperatures were taken each time collections were taken.
The results of this survey were observations concerning the 
physical and biological changes that took place. First, the dimensions of the mudflat were observed to change dramatically.
At the beginning of the study the area was about six feet wide and 
twelve feet long, but after three months the size had doubled, 
primarily along its long axis. Additionally, the once-isolated 
mudflat eventually joined the lake shore and became continuous with 
I t 0
Secondly, the fauna of the mudflat was composed of 37 different 
kinds of invertebrates (Table 1). The emergent soil produced only 
oligochaetes, however one might assume that there were nematodes 
also present. This tends to indicate the temporary nature of this 
habitat. Many insects were collected from the surface of the mud, 
but most are considered merely transient visitors because they were 
winged and are not typically associated in any life stage with this 
habitat. The submerged apron yielded several typical aquatic forms 
as expected such as dragonfly and damselfly numphs, crane and 
soldierfly larvae, water boatman, various snails, aquatic beetles, 
and others.
An examination through time shows a dramatic change in the 
fauna In this area due to two chief factors; 1) siltation and 
2) seasonal changes. If one follows a point on the submerged apron,
TABLE 1 Invertebrates collected 
in the mud-flat area
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Common name Class Order Family
Iworm OilgochaetaZmussels
Ssnail
4crab spider
Pelecypoda
Gastropoda
Arachnida ThomisidaeSspider 
6dragon fly ArachnidaInsecta Odonatalarva
7damsel fly Insecta Odonata8damsel fly Insecta Odonatalarva
Dbeetle Insecta CoieopteralOwater scavenger Insecta Coleoptera Hydrophilidaebeetle
11lady bird Insecta Coleoptera Coccinellidaebeetle larva
IZlady bird beetle Insecta Coleoptera Coccinellidae13rove beetles Insecta Coleoptera Staphylinidae14rove beetles Insecta Coleoptera StaphylinidaelSdarkling beetles Insecta Coleoptera Tenebrionidae16darkling beetles Insecta Coleoptera TenebrionidaeITcrane fly larva Insecta Diptera Tipulidae18picture wing fly Insecta Diptera Otitidae
19soldier fly Insecta Diptera Stratiomyidae
larva
ZOmarsh fly Insecta Diptera Sciomyzidae
21 f 1 y Insecta Diptera2 2 fly Insecta Diptera
2 3 fly Insecta Diptera
24 fly Insecta Diptera
25fly Insecta Diptera26 fly Insecta Diptera
27cricket Insecta Orthoptera Gryllidae
281ea£hopper Insecta Homoptera Corixidae29aphids Insecta Homoptera Aphididae
3Qwater boatman Insecta Hemiptera Corixidae
Slplant bug Insecta Hemiptera Miridae
32braconxd Insecta Hymenoptera Braconidae
33ant Insecta Hymenoptera Formicidae34alderfly larva Insecta Neuroptera Sialidae
351arva Insecta Lepidoptera
36caddis fly Insecta Tricoptera
larva
37caddis fly Insecta Tricoptera
larva
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the area eventually silted over, became emergent and through this 
period of time and fauna changed correspondingly, was inhabited by 
the invertebrates typical of the habitat conditions at the time of 
sampling 0
As expected, seasonal changes occurred from warm to cooler 
weather during the collecting period. As the temperature cooled 
(Tables 2 and 3) the variety of organisms decreased. The fauna 
remaining in December was represented primarily by mud-dwelling 
and aquatic types which are able to overwinter.
Finally, one can conclude that this mudflat habitat is a 
dynamic one which results in a dramatic change in fauna over a 
period of time.
ZOOPLANKTON POPULATION DENSITY OF 
BLACKWATER CREEK AND ITS FLUCTUATION DUE TO TEMPERATURE AND 
WATER CONDITIONS (Semester I, 1971)
The area studied is the Blackwater Creek channel immediately 
upstream from present lake basin which now lies in the sedimentary 
deposits covering the upper portion of the old lake bed. The 
channel is quite distinct and has a smooth basin composed of fine 
sandy silt and without rocks. Water moves slowly and without 
riffles or other obvious irregularities. Maximum depth is about 
3-4 feet and channel width is approximately 20 feet.
The object of the project was to examine the zooplankton of 
this area to determine what fauna is there qualitatively, and to 
determine what factors, if any, would change the quality and 
quantity of organisms.
Collections were made with a plankton net which was cast into 
the water several times and reeled in at a fairly rapid rate. 
Organisms were then placed into 10% formalin for storage. Samples 
were made during the period October 4 to October 29, and November 5.
Of the invertebrates collected, the diversity and quantity 
of organisms were low (Table 4) compared to other areas of the 
lake. The number of organisms collected declined through the 
collection period and disappeared altogether after the first 
"freeze" (Graph 1).
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TABLE 2 Relationship of temperature decrease
to the number of invertebrates collected
Collection date Number invertebrate soil Temperature °C
types collected °C air water surface
9/22/71 24 63 63 66
10/1/71 20 70 64 o 5 68
10/14/71 12 70 80 o 5 62
11/6/71 11 55 52 50
11/20/71 9 40 48 50
TABLE 3 Invertebrates collected on
specific collection days
Invertebrates 9/22/71 10/1/71 10/14/71 11/6/71 11/20/71
collected
1 X X X X X2 X X X X X3 X X X X X
4 X
5 X X X X X
6 X X X X X
7 X X
8 X X
9 X X
10 X
11 X
12 X
13 X X
14 X
15 X
16 X
17 X X X
18 X
19 X
20 X X X
21 X X
22 X
23 X
24 X
25 X
26 X
27 X X
28 X X X
29 X
30 X X X
31 X X
X
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TABLE 3 (continued)
Invertebrates
collected 9/22/71 10/1/71 10/14/71 11/6/71 11/20/71
32 X
33 X
34 X X X
35 X
36 X X
37 X
TABLE 4 Zooplankton in the upper stream 
channel of College Lake
Specimen Date
Collected
Distribution
Water strider 10/4/71 fcommon
dragonfly larvae 10/4/71 common
water boatman 10/4/71 ^abundant
back-swimmer 10/4/71 abundant
fly larvae 10/4/71 common
genus of Arancae 10/4/71 •^infrequent
springtails
Chironomidae
10/29/71 abundant
(gnat) larvae 10/29/71 infrequent
* common 
 ^ abundant 
3 infrequent-
2 to 5 collected 
more than 5 collected 
only 1 collected
TABLE 5 Invertebrate fauna and physical parameters of 
the outflow water of College Lake S e p t „24 
to Nov. 3, 1971
Date Water 
Temp o °F
Avg. air 
T e m p .°F
Rainfall
(in)....
Species
Found
Sept. 24 70 66 0.01 Volvox perglobator Volvox globator
Sept. 29 68 69 0.00 Planaria foremanii Daphnia
longispina
Oct o 6 70 65 <—< oo Amnicola Planorbis 
Damsel fly nymph 
(Calopteryx)
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TABLE 5 (continued)
Fate Water Avg. air Rainfall Species
__________ Temp.°F Temp.°F_______ (in)__________  Found
Oct. 9-10 2.50
Oct. 13 58 60
Oct. 20 60 55
Oct. 21-26
0.00 Hydra
Coptotomus
lnterrogatus 
Crane fly larva 
(Epiphragma) 
Water bug
(Notonecta) 
Hydra a m e n c a n a
0.13 Rotifera Anuraea
cochlearis 
Rotifera Notholca' 
lon g i s p m a  
Rotifera Rattulus 
cylindricus 
C y c l o p s : nauplius 
stage I 
Stage II 
adult
Daphnia Bosmina
longirostris 
Daphnia Bosmina
obusirostria
3.00
Oct. 28 63 65 0.00 Ostracoda cypris
Physa g y n n a  
Rotifera Monostyla 
lunaria
Nov. 3 58 56 1.04 Rotifera Rattulus
latus
Flagalatta Synura 
uvella
Cilliata Glaucoma 
scintillians 
cyclidium 
glaucoma 
Rotifera Pompholyx 
complanata 
P l a n a n a  GlisTEanel
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GRAPH 1 Frequencies of zooplankton in the 
upper stream channel of College Lake
There were a relatively large number of invertebrates 
present in the stream channel on October 4th. By 
the end of the month, however, the number had sharply 
decreased. The first freeze occurred on November 5th. 
lie were unable to collect any invertebrates after 
this date.
INVERTEBRATES IN THE OUTFLOW OF COLLEGE LAKE 
(Semester I, 1971)
The object of this study was to sample the outflow water of 
the lake to determine the kinds of organisms which are found there. 
The outflow cascades from the dam down about 20 inches of rock 
outcrop to the lower stream level, a situation created as a result 
of stream diversion after impoundment,
A variety of sampling methods was used to sample the water 
for invertebrates. Since plankton was suspected as a major com­
ponent of the fauna, a plankton net was used extensively. The 
net was cast into the rapidly moving water at the top and bottom 
of the waterfall and held for a period of time. To obtain samples 
of larger organisms, a dip net was held in the moving water to 
filter out the organisms. Samples obtained from these methods 
were put into sample jars and taken to the laboratory for identi­
fication. With each collection, notes on the physical conditions 
were taken. These included such parameters as temperature of air 
and water, and aspects of volume and color of the water.
The results from these samples (Table 5) contained plankton 
primarily, but with a few microscopic invertebrates included.
It is assumed that these organisms were either swept from 
populations in the lake (plankton), or, in the case of sessile 
animals, were dislodged from the waterfall or swept from lake 
bottom. At the beginning of the sampling period, it was noticed 
there was a dense population of Volvox, but as the season progressed 
Vo 1vox seemed to be replaced by populations of rotifers and 
planktonic crustaceans. It was also noted that the color of the 
water became brown due to the silt load caused by periodic rains. 
Also, as a result of these hard rains, a "flushing-out" effect 
occurred which depleted the plankton populations as evidenced 
from samples at this time.
Editors note: In comparing the results of this project with the 
previous one on the creek above the lake, it is worthy to note 
that plankton occurred primarily below the dam. One can assume that 
the source of the plankton was from the lake itself and that the 
lake conditions were favorable for the plankton and is not the case 
for the stream itself.
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ZOOPLANTION AND RELATED ECOLOGY OF COLLEGE LAKE 
(Semester I, 1971)
The area where sampling was done is at the lower end of the 
lake in the deepest water. The object was to determine if lake 
stratification occurred and where the layers were to be found. 
Also, an attempt was made to sample different depths to determine 
what zooplankton was present.
Water samples were taken with a Kemmerer sampler with an 
attached reversing thermometer. Water obtained from different 
depths was filtered at the site through a plankton net to recover 
organisms from the water.
The effort to locate stratifications failed because of 
difficulties with the equipment. A few planktonic organisms were 
found and identified. These were: Gastrotricha, ciliate 
Protozoa, crustaceans of Ostracoda, Copepoda, and Cladocera,
Hydra, and rotifers.
A SURVEY OF INVERTEBRATE ORGANISMS FOUND IN THE 
EMERGENT PLANTS IN LYNCHBURG COLLEGE LAKE 
Semester I, 1971)
The purpose of this study was to examine the emergent plants 
In the shallow backwater area to determine what invertebrates 
were living on these plants and to determine if there was any 
habitat zonation. There was also an attempt to detect any changes 
through the period of study in the fauna of this habitat.
Emergent plants of two types (Figure 1) were typical of the 
area. These plants were cut, removed from the water and the 
organisms were knocked off into a dip net or funnel and the 
animals retrieved.
Comparisons of animals taken from different parts of the 
emergent plants showed evidence of habitat zonation, especially 
on the water lily. Figure 1 summarizes the zones and the organisms 
typical of each zone. A correlation was also found between the 
seasonal decline in water temperature (Graph 2) and the decline 
of number of organisms collected (Graph 3).
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Figure 1. This diagram shows the different orders 
found at different regions of the emergent 
plants at Lynchburg College Lake*
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G rap h  2 . D e c re a s e  i n  t e m p e r a tu r e  o f  
t h e  w a t e r  a s  t h e  c o l l e c t i n g  p e r i o d  
g e t s  i n t o  t h e  c o l d e r  m o n t h s .  T h e  
s u r v e y  was c o n d u c te d  a t  L y n c h b u rg  
C o l l e g e  L a k e  o n  t h e  c o l l e c t i o n  o f  t h e  
i n v e r t e b r a t e :  o rg a n is m s  on th e  e m e rg e n t 
p l a n t s .
107
G ra p h  3.  D e c r e a s e  i n  t h e  n u m b e r  o f  
o r g a n i s m s  c o l l e c t e d  as t h e  w e a t h e r  
g o t  c o l d e r ,  The s u r v e y  was c o n d u c t e d  
a t  L y n c h b u r g  C o l l e g e  La ke  t o  c o l l e c t  
t h e  i n v e r t e b r a t e  o r g a n i s m s  on  t h e  
e m e r g e n t  p l a n t s .
DAY
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SANDBAR INVERTEBRATES OF BLACKWATER 
CREEK IN  LYNCHBURG, V I R G I N I A  
( S e m e s t e r  I ,  1 9 7 1 )
The s a n d b a r ,  one o f  t h e  m o s t  t r a n s i e n t  f e a t u r e s  o f  a s t r e a m ,  
was e x a m in e d  t o  d e t e r m i n e  t h e  d e g r e e  o f  c h a n g e  o f  i n v e r t e b r a t e s .
The p u r p o s e  was t o  t r y  t o  a n a l y z e  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  
p h y s i c a l  c h a n g e s  and  c h a n g e s  i n  f a u n a .  A m i d s t r e a m  s a n d b a r  i n  
t h e  s t r e a m  c h a n n e l  a b o v e  t h e  l a k e  was l o c a t e d  and  u t i l i z e d  f o r  
t h i s  s t u d y .
D u r i n g  t h e  s a m p l i n g  p e r i o d ,  o b s e r v a t i o n s  on t h e  p h y s i c a l  
d i m e n s i o n s  and  r e l a t e d  d y n a m ic s  w e r e  r e c o r d e d .  A n i m a l s  w e r e  
o b t a i n e d  f r o m  t h e  s o i l  p r i m a r i l y  w i t h  t h e  u s e  o f  a s e r i e s  o f  
s i f t i n g  s c r e e n s ,  e a c h  o f  w h i c h  h a s  a d i f f e r e n t  p o r e  s i z e .  S a m p le s  
w e re  made f r o m  v a r i o u s  p a r t s  o f  t h e  e m e r g e n t  and  s u b m e r g e d  p o r t i o n s  
o f  t h e  s a n d b a r  i n  o r d e r  t o  c o m p a re  h a b i t a t  z o n e s .
The m o s t  o u t s t a n d i n g  f e a t u r e  o f  t h i s  h a b i t a t  i s  t h e  r a p i d  
p h y s i c a l  c h a n g e  w h i c h  o c c u r r e d .  A p p a r e n t l y  t h e  s a n d b a r  d e v e l o p e d  
as a r e s u l t  o f  an o b s t a c l e  i n  t h e  s t r e a m  3 - 6  y e a r s  b e f o r e  t h e  
s t u d y .  T h i s  o b s t a c l e  c a u s e d  a d i s t u r b a n c e  i n  t h e  n o r m a l  f l o w  o f  
t h e  s t r e a m  and  t h e  r e s u l t  i s  t h e  d e v e l o p m e n t  o f  a d e p o s i t  o f  s a n d  
and s i l t  j u s t  d o w n s t r e a m  f r o m  i t .  D e p o s i t i o n  p r o b a b l y  o c c u r r e d  
f a s t e r  when p l a n t s  f i n a l l y  r o o t e d  i n  t h e  s o i l .  P h y s i c a l  f e a t u r e s  
o f  t h e  s a n d b a r  and  i t s  d i m e n s i o n s  a r e  i n  F i g u r e  2 .
The o n l y  i n v e r t e b r a t e  on t h e  s u r f a c e  o f  t h e  s a n d b a r  was a 
T e t r a g n a t h a  s p i d e r .  I n  t h e  e m e r g e n t  s o i l  t h e  l i s t  i n c l u d e s  
e a r t h w o r m s ,  s o m e t im e s  i n  t i g h t l y  w o u n d  mucous b a l l s ,  and  b e e t l e  
l a r v a e .  The s u b m e r g e d  a p r o n ,  h o w e v e r ,  c o n t a i n e d  t h e  g r e a t e s t  
number  o f  i n v e r t e b r a t e s :  d a m s e l f l y  l a r v a e ,  m a y f l y  l a r v a e ,  f l y  
l a r v a e ,  and n u m e r o u s  T u b i f e x  w o r m s .  The f a u n a  seems t o  i n d i c a t e  
t h e  t e n t a t i v e  n a t u r e  o f  t h i s  h a b i t a t .
The f a t e  o f  t h e  s a n d b a r  seems t o  be  i n d i c a t e d  b y  c e r t a i n  
t r e n d s  o b s e r v e d  d u r i n g  t h e  s t u d y .  I t  was n o t e d  t h a t  s t r e a m  f l o w  
seems t o  be s h i f t i n g  t o  one s i d e  o f  t h e  c h a n n e l  t h u s  c a u s i n g  t h e  
ba nk  t o  e r o d e  away on t h e  s t r e a m  b a n k  o p p o s i t e  t h e  s a n d b a r ,  t h u s  
c a u s i n g  a w i d e n i n g  o f  t h e  s t r e a m  c h a n n e l .  A t  t h e  same t i m e  t h e  
s t r e a m  c h a n n e l  on t h e  o t h e r  s i d e  o f  t h e  s a n d b a r  shows e v i d e n c e  o f  
s l o w - m o v i n g  w a t e r  and  f i l l i n g - i n .  I t  seems c e r t a i n ,  i f  t h i s  t r e n d  
c o n t i n u e s ,  t h a t  t h e  s a n d b a r  w i l l  e v e n t u a l l y  j o i n  w i t h  t h e  b a n k  
and i n  t i m e  become p a r t  o f  t h e  f o r e s t  s u c c e s s i o n .
Figure 2. Diagram of sandbar and 
stream area of a section of Black- 
water Creek above College Lake.
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INVERTEBRATES IN  THE STREAM CHANNEL MUD 
OF COLLEGE LAKE ( S e m e s t e r  I ,  1 9 7 1 )
T h i s  e x a m i n a t i o n  o f  t h e  s t r e a m  c h a n n e l  a b o v e  t h e  l a k e  was 
i n t e n d e d  t o  d e t e r m i n e  t h e  k i n d s  o f  i n v e r t e b r a t e s  f o u n d  i n  t h e  
mud o f  t h e  s t r e a m .  The r e s u l t s  o f  t h i s  s t u d y  c o u l d  t h e n  be 
c o m pa re d  w i t h  t h e  r e s u l t s  o f  t h e  e x a m i n a t i o n  o f  s e d i m e n t s  i n
o t h e r  a r e a s .
Two t e c h n i q u e s  w e r e  u s e d  t o  o b t a i n  i n v e r t e b r a t e s  f r o m  t h e  
s e d i m e n t s . The f i r s t  c o n s i s t e d  o f  s t r a i n i n g  t h e  s a m p le  t h r o u g h  
a s e r i e s  o f  s c r e e n  s t r a i n e r s  o f  d i f f e r e n t  p o r e  s i z e .  S e c o n d l y  
s a m p le s  o f  mud w e r e  p l a c e d  i n  p l a s t i c  b a g s  and  t a k e n  t o  t h e  
l a b o r a t o r y  f o r  c a r e f u l  s e a r c h i n g  u n d e r  t h e  m i c r o s c o p e .
G e n e r a l l y  s p e a k i n g ,  t h e  g r e a t e s t  n u m b e r  o f  o r g a n i s m s  w e r e  
o b t a i n e d  f r o m  t h e  s l o w e r - m o v i n g ,  s h a l l o w  m a r g i n s  o f  t h e  s t r e a m .  
Fewer  o r g a n i s m s  w e r e  i n  t h e  m i d d l e  o f  t h e  s t r e a m  c h a n n e l  w h e r e  
t h e  b o t t o m  s e d i m e n t s  w e r e  f i r m e r  and  t h e  w a t e r  m o v e m e n ts  w e r e  
f a s t e r .  T u b i f e x  as t h e  m o s t  a b u n d a n t  i n h a b i t a n t  w i t h  o c c a s i o n a l  
c a p t u r e s  o f  H y d r o p h y l u s  b e e t l e s ,  c e r a t o p o g o n i d  f l y  l a r v a e ,  
C y c l o p s , and o t h e r  f l y  l a r v a e .
STUDY OF FRESHWATER INVERTEBRATES OF COLLEGE 
LAKE MUD OF OUTFLOW ( S e m e s t e r  I ,  1 9 7 1 )
T h i s  p r o j e c t  d e a l t  w i t h  t h e  e x a m i n a t i o n  o f  t h e  b o t t o m -  
d w e l l i n g  i n v e r t e b r a t e s  o f  t h e  s t r e a m  c h a n n e l  b e l o w  t h e  dam o f  
C o l l e g e  L a k e ,  The a r e a  s a m p l e d  was b e y o n d  t h e  w a t e r f a l l  and  i s  
p r o b a b l y  t y p i c a l  o f  t h e  n a t u r a l  s t r e a m  c h a n n e l .
S a m p l i n g  was done  p r i n c i p a l l y  w i t h  tw o  p i e c e s  o f  e q u i p m e n t ,  
t h e  s t r e a m - b o t t o m  s a m p l e r  ( s q u a r e - f o o t  s a m p l e r )  and  a common d i p  
n e t .  The s a m p le s  f r o m  t h e  b o t t o m  w e r e  s t r a i n e d  t h r o u g h  t h e s e  
d e v i c e s  and t h e  a n i m a l s  e x t r a c t e d .
The m a in  o c c u p a n t  o f  t h e  h a b i t a t  i s  T u b i f e x . T a b l e  6 
c o n t a i n s  a summary o f  o r g a n i s m s  and  p h y s i c a l  c o n d i t i o n s  d u r i n g  
s a m p l i n g  o f  t h i s  a r e a .
Ill
TABLE 6. Summary of invertebrates and physical 
conditions of the stream channel 
below College Lake dam.
D a t e
A v g .  
T e m p .
W e e k l y
p p t .
C o n d i t i o n  
o f  w a t e r S a m p l e s  e x t r a c t e d
S e p t . 2 3 6 4 ° . 3 2 m u d d y  a n d  
c a l m
C y c l o p s ,  n o t  f u l l y  d e v e l o p e d  
T u b i f e x ,  b e g i n n i n g  o f  
i n t e s t i n e
S e p t . 3 0 6 9 ° . 0 6 c l e a r  a n d  
c a l m
l e e c h
T u b i f e x ,  p a r t  o f  i n t e s t i n e  
n o t i c e a b l e
O c t .  7 55o 1. 3 2 m u d d y  a n d  
a g i t a t e d
C y c l o p s ,  w e l l - d e v e l o p e d  
h e a d  a n d  t a i l  
T u b i f e x ,  i n t e s t i n e  n e a r l y  
c o m p l e t e
l e e c h
O c t .  1 4 6 3 2 . 6 7 c l e a r  a n d  
c a l m
a b u n d a n t  n o .  o f  T u b i f e x  
d e v e l o p i n g  s e a t a e  a n d  
l a t e r a l  t e e t h
O c t . 2 0 5 5 ° . 3 1 m u d d y  a n d  
a g i t a t e d T u b i f e x ,  d e v e l o p i n g  s e t a e  
a n d  l a t e r a l  t e e t h
O c t . 2 8 6 5 ° 3 . 0 6 c l e a r  a n d  
a g i t a t e d W e l l - d e v e l o p e d  T u b i f e x
N o v . 4 4 4 ° 1 . 1 7 m u d d y  a n d  
v e r y  a g i t a t e d
n o  o r g a n i s m s  f o u n d  i n  
s a m p l e s
N o v .  11 .  4 6 o
0.00 c l e a r  a n d  
c a l m
T u b i f e x ,  w e l l - d e v e l o p e d
N o v .  1 8 5 1 ° 0.00 c l e a r  a n d  
c a l m
n o  o r g a n i s m s  f o u n d  i n  
s a m p l e s
N o v .  3 0 5 1 ° 1 . 8 6 m u d d y  a n d  
a g i t a t e d
n o  o r g a n i s m s  f o u n d  i n  
s a m p l e s
D e c .  1 0 u n k n o w n u n k n o w n c l e a r  a n d  
c a l m
n o  o r g a n i s m s  f o u n d  i n  
s a m p l e s
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BACKWATER INVERTEBRATES OF COLLEGE LAKE 
( S e m e s t e r  I ,  1 9 7 1 )
The a r e a  s t u d i e d  h e r e  i s  l o c a t e d  a t  t h e  u p p e r  e n d  o f  t h e  l a k e  
w h e re  a c t i v e  c h a n g e s  a r e  t a k i n g  p l a c e  r a p i d l y  i n  t h e  p h y s i c a l  
c h a r a c t e r i s t i c s  o f  t h e  l a k e  due t o  s i l t a t i o n .  The p u r p o s e  o f  t h i s  
s t u d y  i s  t o  o b s e r v e  t h e s e  p h y s i c a l  c h a n g e s  and  t o  c o r r e l a t e  t h e  
c h a n g e s  i n  t h e  i n v e r t e b r a t e  f a u n a .
The s o - c a l l e d  " b a c k w a t e r ”  a r e a  i s  a c t u a l l y  tw o  a r e a s  ( F i g u r e  
3) b o t h  o f  w h i c h  w e r e  p a r t s  o f  t h e  l a k e  b a s i n  b u t  a r e  now p a r t i a l l y  
o r  c o m p l e t e l y  c u t  o f f  f r o m  t h e  m a in  p a r t  o f  t h e  l a k e  as a r e s u l t  
o f  t h e  d e v e l o p m e n t  o f  b a r r i e r s  o f  s i l t  ( F i g u r e  4 ) .  I n  e f f e c t ,  t h i s  
i s  an i n t e r m e d i a t e  s t a g e  i n  t h e  d e v e l o p m e n t  o f  p o n d s ,  and  e v e n t u a l l y  
m a rs h e s  l i k e  t h o s e  f o u n d  f u r t h e r  u p s t r e a m .  T h e s e  " b a c k w a t e r "  a r e a s  
c o n t a i n  s t a g n a n t  o r  e x t r e m e l y  s l o w - m o v i n g  w a t e r  and  c o n t a i n  a 
c o n s i d e r a b l e  p o p u l a t i o n  o f  i n v e r t e b r a t e s .
S a m p l i n g  was done  on a r e a s  #1 and  #2 ( F i g u r e  3) a t  t h e  b e g i n ­
n i n g  o f  t h e  s t u d y  b u t  a f t e r  #1 was p a r t i t i o n e d  b y  a b a r r i e r  o f  s i l t  
( F i g u r e  4 ) ,  s a m p l i n g  was do n e  o n l y  on  # 2 .  E q u i p m e n t  u s e d  i n  
o b t a i n i n g  o r g a n i s m s  w e r e  d i p  n e t s ,  p l a n k t o n  n e t s ,  and r e l a t e d  
m a t e r i a l s  i n c l u d i n g  t h e r m o m e t e r s  t o  r e c o r d  w a t e r  and  a i r  t e m p e r a t u r e s .
A k i n d  o f  " j o u r n a l "  o f  e n v i r o n m e n t a l  c o n d i t i o n s  ( T a b l e  7 ) ,  ( T a b l e  8) 
l i s t s  t h e  o b s e r v a t i o n s  on  c o n d i t i o n s  d u r i n g  s a m p l i n g  p e r i o d s .
C e r t a i n  o r g a n i s m s  w e r e  s t u d i e d  m ore  i n  d e t a i l  i n  t e r m s  o f  t h e i r  
r e l a t i v e  A b u n d a n c e  d u r i n g  t h i s  p e r i o d  o f  s a m p l i n g .  A c o m p l e t e  l i s t  
i s  as f o l l o w s :
P r o t o z o a
P s e u d o d i f l u g i a  
V o l v o x  
E u g l e n a  
R h o p a f o p h r y a  
P l a n a r i a  
N a i s  com m un is  
P h y s a  i n t e g r a
C r u s t a c e a
D a p h n i a  p u l e x  
C e r i o c f a p n n i a  
C y p r i d o p s i s  
C a n t h o c a m p t u s  
M a c r o c y c l o p s  a t e r  
D i a p t o m u s
I n s e c t a
P l e a  s t r i p l a  
A n o p h e l e s  ( l a r v a )  
E u p a r y p h u s  ( l a r v a )  
A r g i a
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Figure 3. Backwater Sampling Areas 
as of Nov. 6, 1971
F a c u l t y
Row
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Figure 4. Backwater Sampling Areas 
as of Dec. 14, 1971
TABLE 7. Environmental Conditions During The Study 
on The Backwater Areas of College Lake.
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Sample Date Environmental Condition and Comment
10/6/71 Warm weather, sunny. Water temperature, Air 
temperature unrecorded. Water quality, clear. 
Emergent vegetation prevalent and beginning to 
die.
10/14/71 Fair weather, cloudy, water temperature 13.0°C, 
Air temperature unrecorded. Water quality muddy. 
Emergent vegetation dying.
10/27/71 Dull and cloudy. Water temperature 12.5°C, Air temperature 65-70. Water condition bad. Film on 
surface of water. Dying emergent vegetation with 
mats of spirogyra and assorted debris in muddy 
water. However, because of large amount of 
decaying mass, a large amount of invertebrate life 
was collected.
11/1/71 Partly cloudy, mid 50's air temperature, Water temperature, 12.0°C. A lot of rotting materials 
stemming from emergent vegetation. Algae profuse. 
White filmy layers on water.
11/3/71 Air temperature 60’s and falling. Water level up 
at least one foot as the result of heavy rains. 
Water engulfing entire backwater. Questionable 
data. Extreme turbulence and washout. Zero 
water visibility.
11/10/71 Air temperature 50's. Water temperature 11.4oC. 
Water conditions clean. Little debris as rainfall 
cleaned area. Algae scattered close to shore. Not 
a great many animals collected on this day because 
of heavy rainfall.
11/18/71 Air temperature 60's, Water temperature 14°C. Water 
conditions, slightly muddy. Visibility eight inches 
Little rotting debris.
12/6/71 Sunny, cool. Air temperature 50's. Strong wind. Water condition clear. No vegetation except near 
shore. No floating debris.
12/14/71 Cloudy, windy, and cold. Water temperature 9.5°C. Water condition slightly muddy. Little debris.
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TABLE 8 .  P o p u l a t i o n  d y n a m ic s  o f  c e r t a i n  i n v e r t e b r a t e s  
i n  t h e  b a c k w a t e r  a r e a s  o f  C o l l e g e  L a k e .  F o r  
e a c h  o r g a n i s m :  A - a b u n d a n t ,  C=common, S=some,  
R = r a r e .  ( O c t .  1 0 - D e c .  1 4 ,  1 9 7 1 )
D a te D a p h n i a C y c l o p s E u g l e n a C y p r i d o p s i s V o l v o x P l e a  S t r i o l a
O c t .  6 A A C C R S
O c t .  14 A A C C C S
O c t . 27 A A C C R s
N o v . 1 A A C C c
N o v . 3 A A C C c
N o v .  10 A S C s
N o v .  18 A a b s e n t S C a b s e n t s
D e c . 6 A S C R
D e c . 14 A s S R
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COLLEGE LAKE ECOLOGY: RESULTS OF THE BERLESE FUNNEL SAMPLES
( S e m e s t e r  I ,  1 9 7 1 )
The o b j e c t  o f  t h i s  p r o j e c t  was t o  e x a m in e  t h e  m i c r o f a u n a  o f  l e a f  
l i t t e r  and  t o  r e p o r t  on t h e  r e s u l t s .  A l t h o u g h  t h i s  d i d  n o t  i n v o l v e  
a s t u d y  o f  t h e  l a k e  p e r  s e ,  i t  d i d  e m p h a s i z e  t h e  e c o l o g i c a l  and  
f a u n i s t i c  a s p e c t s  o f  t h e  a r e a  i m m e d i a t e l y  a r o u n d  t h e  l a k e .
The t e c h n i q u e  u s e d  t o  e x t r a c t  o r g a n i s m s  was a m o d i f i e d  B e r l e s e  
f u n n e l  m e t h o d .  S p e c i f i c a l l y ,  t h i s  i n v o l v e d  p l a c i n g  a s a m p le  o f  
f o r e s t  l i t t e r  i n t o  a l a r g e  f u n n e l ,  s p r i n k l i n g  m o th  f l a k e s  o v e r  i t ,  
and c o v e r e d  t h e  t o p .  The a n i m a l s  t h u s  d r i v e n  o u t  o f  t h e  s a m p le  
f e l l  down i n t o  an o p e n  j a r  o f  a l c o h o l .
I n v e r t e b r a t e s  r e t r i e v e d  an d  i d e n t i f i e d  a r e  as f o l l o w s :
A n n e l i d a
L u m b r i c u s  t e r r e s t r i s
A r t h r o p o d a
P a u r o p o d a - P a u r o p u s  s i l v a t i c u s
I n s e c t a - P a n o r p a , C r e o p h j l u s  v i l l o s u s , a n t h i c i d  b e e t l e s ,  
o e d e m e r i d  b e e t l e s , C i c a d u l a  e x i t u s a .
A r a c h n i d a - C h e i r i d i u m  m u s e o ru m  ( p s e u d o s c o r p i o n ) , t h e r i d i i d  
s p i d e r . (A  c o n s p i c u o u s  a b s e n c e  o f  A c a r a n a  
was n o t e d )
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AQUATIC INSECTS AND PELECYPODA COLLECTED FROM 
COLLEGE LAKE DURING THE SUMMER OF 1973
F o l l o w i n g  i s  a l i s t  o f  i n s e c t s ,  m o s t l y  l a r v a l  f o r m s ,  a n d  a 
s i n g l e  p e l e c y p o d  ge n u s  c o l l e c t e d  d u r i n g  an i n t e n s i v e  e x a m i n a t i o n  
o f  t h e  l a k e ,  e s p e c i a l l y  o f  t h e  b a c k w a t e r  a r e a .  D i p  n e t s  and  
s o r t i n g  p a n s  w e r e  t h e  c h i e f  i n s t r u m e n t s  i n  t h e  c o l l e c t i n g  o f  
a n i m a l s ,
P h y lu m :  A r t h r o p o d a  
C l a s s :  I n s e c t a
O r d e r :  P l e c o p t e r a  ( s t o n e f l i e s )
F a m i l y :  p e r l i a n e  
G e n u s : N e o p e r l a  
s p e c i e s :  c l y m e n e
O r d e r :  E p h e m e r o p t e r a ( m a y f l i e s )
F a m i l y :  E p h e m e r i d a e  
G e n u s : H e x a g e n i a  
F a m i l y :  B a e t i d a e  
G e n u s : A m e l e t u s  
G e n u s : C a e n i s
O r d e r :  O d o n a t e ( d r a g o n f l i e s  and  d a m s e l f l i e s )
S u b o r d e r :  A n i s o p t e r a  
F a m i l y :  G o m p h id a e  
G enus :  G o m p h u s ( 2 )
F a m i l y :  L i b e l l u l i d a e  
G e n u s : L i b e l l u l a  
G e n u s : P l a t h e m i s  
G e n u s : E r y t h r o d i p l a x  
G e n u s : T a r n e t r u m
O r d e r :  H e m i p t e r a ( t r u e  b u g s )
F a m i l y :  H y d r o m e t r i d a e ( w a t e r  m e a s u r e r s )
G e n u s : H y d r o m e t r a  
F a m i l y :  G e r r i d a e ( w a t e r  s t r i d e r s )
G e n u s : G e r r i s
F a m i l y :  V e l i i d a e ( b r o a d  s h o u l d e r e d  w a t e r  s t r i d e r s )
G e n u s : M i c r o v e l i a
F a m i l y :  B e l o s t o m a t i d a e ( g i a n t  w a t e r  b u g s )
G e n u s : B e n a cu s  
s p e c i e s :  g r i s e u s
F a m i l y :  C o r i x i d a e ( w a t e r  b o a t m a n )
Genus:  H e s p e r a c o r i x a
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O r d e r :  C o l e o p t e r a  ( b e e t i e s )
F a m i l y :  D y t i s c i d a e ( p r e d a c e o u s  d i v i n g  b e e t l e s )  
G e n u s : L a c c o p h i l u s
F a m i l y :  H y d r o p h i l i d a e ( w a t e r  s c a v a n g e r  b e e t l e s )  
G e nu s :  H y d r o b i u s
O r d e r : D i p t e r a ( f l i e s , m o s q u i t o e s , m i d g e s )
F a m i l y :  T e n d i p e d i d a e ( m i d g e s )
G e nu s :  P e n t a n e u r a  
G enus :  T e n d i p e s
F a m i l y :  C e r a t o p o g n i d a e ( b i t i n g  m i d g e s )
G e n u s :  P a l p o m y i a  
s p e c i e s :  t i b i a l i s  
F a m i l y :  S t r a t i o m y i i d a e  
G enus :  S t r a t i o m y i a
P h y lu m :  M o l l u s c a  
C l a s s :  P e l e c y p o d a  
F a m i l y :  M a r g a r i t a n i d a e  
G enus :  M a r g a r i t i f e r a
ADULT ODONATA OF COLLEGE LAKE SUMMER, 1973
The f o l l o w i n g  l i s t  was c o m p i l e d  as a r e s u l t  o f  an e x a u s t i v e  
s u r v e y  o f  t h i s  s i n g l e  i n s e c t  o r d e r .  V i r t u a l l y  a l l  a r e a s  o f  t h e  
l a k e  w e r e  s a m p l e d .  M o s t  s p e c i m e n s  r e c o r d e d  a r e  i n  t h e  B i o l o g y  
D e p a r t m e n t ' s  I n s e c t  C o l l e c t i o n .
( B l a c k - w i n g e d  D a m s e l f l y ,  m a l e )
S u b o r d e r :  Z y g o p t e r a  
F a m i l y :  C a l o p t e r y g i d a e  
G e n u s : C a l o p t e r y x  
s p e c i e s :  m a c u l a t a
S u b o r d e r :  A n i s o p t e r a  
F a m i l y :  C o r d u l e g a s t e r i d a e  
G e n u s : C o r d u l e g a s  t e r  
s p e c i e s :  e r r o n e u s  
F a m i l y :  L i b e l l u l i d a e  
S u b f a m i l y :  C o r d u l i n a e  
Genus:  E p i c o r d u l i a  
s p e c i e s :  p r i n c e p s  
S u b f a m i l y :  L i b e l l u l i n a e  
G enus :  L i b e l l u l a  
s p e c i e s :  p u l c h e l l a  
G e n u s : P l a t h e m i s  
s p e c i e s :  l y d i a
( S u b f a m i l y :  C o r d u l i n a  c o n t ' d . )  
G e n u s : P e r i t h e m i s  
s p e c i e s :  t e n e r a  
G e n u s : L i b e l l u l a  
s p e c i e s :  l u c t u o s a  (The  Widow)  
s p e c i e s :  i n c e s t a  
s p e c i e s :  c y a n e a  
G e n u s : E r y t h e m i s  
s p e c i e s :  s x m p l i c i c o l l i s  
G e n u s :  P a c h y d i p l a x  
s p e c i e s :  l o n g i p e n n i s
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REPORT ON INVERTEBRATE COLLECTIONS 
FROM COLLEGE LAKE;  S e m e s t e r  I ,  1972
D u r i n g  S e m e s t e r  I ,  1 9 7 2 ,  w e e k l y  c o l l e c t i o n s  f o r  i n v e r t e b r a t e s  
w e r e  made f r o m  s i x  c o l l e c t i n g  s i t e s  on C o l l e g e  L a k e  ( F i g u r e  1 ) .  
These  s i t e s  w e r e  p i c k e d  b e c a u s e  t h e y  p r o v i d e d  a c h a n c e  t o  c o l l e c t  
f r o m  d i f f e r e n t  t y p e s  o f  h a b i t a t s .  The c o l l e c t i o n s  an d  i d e n t i ­
f i c a t i o n s  w e r e  done  b y  t h e  s t u d e n t s  e n r o l l e d  i n  I n v e r t e b r a t e  
Z o o l o g y  ( B i o l o g y  2 0 3 )  as p a r t  o f  t h e  c o u r s e  r e q u i r e m e n t s  and  i n  
c o n s u l t a t i o n  w i t h  t h e  i n s t r u c t o r .  F rom  tw o  t o  t e n  a r e a s  w e r e  
s e l e c t e d  i n  e a c h  s i t e  as t h e  m o s t  l i k e l y  a r e a s  t o  p r o v i d e  a v a r i e t y  
o f  s p e c i m e n s ,  a n d  c o l l e c t i o n s  w e r e  made a t  t h o s e  p o i n t s .  A t  e a c h  
c o l l e c t i o n ,  t i m e  o f  d a y  and  w e a t h e r  c o n d i t i o n s  w e r e  n o t e d  ( a i r ,  
w a t e r  and s o i l  t e m p e r a t u r e s ,  c l o u d  c o v e r ,  p r e c i p i t a t i o n ,  and 
p r e c e d i n g  w e a t h e r  c o n d i t i o n s ) . The f o l l o w i n g  i s  a summary  o f  t h e  
r e p o r t s  t u r n e d  i n  b y  t h e  s t u d e n t s .
S i t e  1 - B l a c k w a t e r  C r e e k  a b o v e  t h e  l a k e
M o s t  o f  t h e  s p e c im e n s  c o l l e c t e d  i n  t h e  a q u a t i c  s a m p le s  w e r e  
p r o t o z o a .  The m o s t  common on es  b e i n g ,  E u g l e n a  s p . ,  S y n u r a  u v e l l a , 
and P e ra n e m a  s p . A l m o s t  a l l  c o l l e c t i o n s  f r o m  t h i s  s i t e  a l s o  
c o n t a i n e d  m o s q u i t o  l a r v a e .  T e r r e s t r i a l  s a m p le s  i n c l u d e d  a f e w  
d r a g o n f l i e s ,  s p i d e r s  and  s o i l  s a m p le s  y i e l d e d  a f e w  n e m a t o d e s .
A f t e r  t h e  s h a r p  t e m p e r a t u r e  d e c r e a s e  o f  N o v e m b e r  1 8 ,  1 9 7 2 ,  no  
s p e c im e n s  w e r e  f o u n d  i n  t h e  s a m p l e s .  The l a r g e s t  n u m b e r s  o f  
s p e c im e n s  w e r e  c o l l e c t e d  on O c t o b e r  17 and  2 7 .
S i t e  2 - Fox  C r e e k
T h i s  a r e a  i s  r a t h e r  h e a v i l y  p o l l u t e d ,  e s p e c i a l l y  a f t e r  h e a v y  
r a i n s  s i n c e  an o v e r f l o w  p i p e  f r o m  t h e  s e w e r  l i n e  e m p t i e s  i n t o  t h i s  
c r e e k .  S i l t a t i o n  f r o m  c l e a r e d  l a n d  u p s t r e a m  a l s o  i s  n o t i c e d  a f t e r  
r a i n s .  D u r i n g  m o s t  c o l l e c t i o n s  t h e  l e s s  r e a d i l y  d e c o m p o s a b l e  
sewage m a t e r i a l  ( p a p e r ,  p l a s t i c s ,  e t c . )  c o u l d  be  f o u n d  r e l a t i v e l y  
e a s i l y  i n  t h e  a r e a .  A s t e n c h  was a l s o  u s u a l l y  n o t i c e a b l e  i n  t h i s  
a r e a .
M o s t  o f  t h e  s p e c im e n s  c o l l e c t e d  a t  t h i s  s i t e  w e r e  p r o t o z o a ,  
c l a d o c e r a n  a r t h r o p o d s  and  c o p e p o d s .  A f e w  o f  t e r r e s t r i a l  d i p t e r a n  
l a r v a  as w e l l  as o t h e r  i n s e c t s  ( b e e t l e ,  d r a g o n f l i e s )  w e r e  f o u n d  
i n  t h e  s u r r o u n d i n g  a r e a  n e x t  t o  t h e  c r e e k .
S i t e  3 - M o u th  o f  F o x  C r e e k
The m o s t  c o n s p i c u o u s  i n v e r t e b r a t e s  f o u n d  a t  t h i s  s i t e  w e r e  
t h e  p r o t o z o a n s ;  H a l t e r i a , P a r a m e c i u m , E u g l e n a , and  P e r a n e m a .
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Figure 1. Map of College Lake and collecting sites
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Also, represented in quite large numbers was the rotifer 
Platyiasquadricarnis. Numerous nematodes of the order Rhabditoidea 
were present. Large numbers of Daphnia were found throughout the 
collecting period, but numerous Cyclops were found only until the 
first cold weather around October 19. (See Figures 2-4). A few 
molluscan gastropods of the genus Physa were also observed, but 
only before the first cold weather. As with the creek itself, this 
area is heavily polluted.
Site 4 - Mudflats
Unfortunate circumstances prevented a complete compilation 
of the data collected by this group for the period 10/7 - 12/1.
One of the group, to whom most of the raw data had been given, 
withdrew from the class and destroyed the tabulated results of 
the collecting trips made during that time period. Thus this 
section on site 4 is relatively superficially done. The most 
plentiful specimens were the protozoans Chlamydflfanonas,
Paramecium, Oxytricha, Peranama, and numerous small ciliates of 
three different kinds.. Nematodes were also plentiful.
Site 5 - Boat Landing
Among the most common invertebrates at this site were Daphnia. 
The amoeboid protozoan Difflugia and unidentified nematodes. 
Relatively few specimens were obtained in each collection at this
site,
Site 6 - Blackwater Creek below the lake
Of all of the collection sites, this one was done the best. 
Photographs were taken to document the sources of pollution such 
as overflow pipes and broken sewer lines. Often the students 
reported an odor, similar to that of detergents, in the collecting 
area. The stagnant pools had rich algal growths. The greatest 
number of specimens were collected at this site.
From the six collecting sites a total of at least 90 different 
species were collected, although not all were classified and 
identified. The problem of identification of certain groups by a 
novice constitutes a major problem with some organisms such as, 
especially nematodes and rotifers. The problem also exists to some 
extent with certain groups of insects (especially larval forms), 
protozoa and planktonic Crustacea. Although an attempt was made by 
the instructor to verify as many identifications as possible, 
nevertheless, many identifications were done without consulting him. 
In Table 1, the organisms with an asterick preceding the name should 
perhaps be considered as possible error in trying to key to genus.
In most cases, however, it is a closely related genus. Other obvious 
classification errors have already been edited out.
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T A B L E  1 .  O r g a n i s m s  c o l l e c t e d  f r o m  
e a c h  c o l l e c t i n g  s i t e .
S i t e
G r o u p  1 2 3 4 5 6
P h y l u m  P r o t o z o a  
S u b p h y l u m  S a r c o m s t i g o p h o r a  
S u p e r c l a s s  M a s t i g o p h o r e a
C l a s s P h y t o m a s t i g o p h o r e a
1. E u g l e n a X X X
2. P e r a n e m a X X X
3. S y n u r a X X
   4. D i n o f l a g e  H a t e s X X
5. P h a c u s X
6. C h l a m y d o m o a s X X
7. V o l v o x X X
* 8 . O i k o m o n a s X
*9. C h r o m u l i n a X
S u p e r c l a s s  S a r c o d i n a
C l a s s R h i z o p o d e a
 1. D i f f l u g i a X
2. A r e c e l l a X
3. L i t h o c o l l a X
4. A m o e b a X
S u b p h y l u m  C i l i o p h o r a
C l a s s C i l i a t e a
1. S p i r o s t o m u m X
2. P a r a e c i u m X X X X X
3. U r o c e n t r u m X X
4. V o r t i c e l l a X X X
5. E p i s t y l e s X X
6. S t y l o n c h i a X
7. D i d i n i u m X
8. P r o r o d o n X
9. H a l t e r e a X X X
* 1 0 . R h a b d o s t y l a X
1 1 . E u p l o t e s X
1 2 . O x y t r i c h a X
1 3 . L i o n o t u s X
1 4 . A m p h i l e p t u s X
15 . C h i l o p h y r a X
1 6 . S m a l l  s p i r o t r i c h X
1 7 . S m a l l  h o l o t r i c h X
1 8 . U r o s o m a X
P h y l u m  P o r i f e r a
* S o m e  s p i c u l e s  x
P h y l u m  C o e l e n t e r a t e  
C l a s s  H y d r o z o a  
1 . H y d r a
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TABLE 1 .  ( c o n t ' d )
S i t e
Group 1 2 3  4 5 6
P h y lu m  A r t h r o p o d a  ( c o n t ’ d )
C l a s s  I n s e c t a
O r d e r  O d o n a ta
1. D r a g o n f l y X X X X
2. D a m s a l f l y X
O r d e r H y m e n o p t e r a
1. Y e l l o w  i a c k e t s X
2. Wasps X
O r d e r C o l e o p t e r a
1. U n i d e n t i f i e d  b e e t l e s X X X
O r d e r O r t h o p t e r a
1. G r a s s h o p p e r X
2. C r i c k e t X
3. U n i d e n t i f i e d  s p e c i e s X
O r d e r L e p i d o p t e r a
1. S i b i n e X
O r d e r C o l l e m b o l a
1. S p r i n g t a i l s X
O r d e r A r a c h n i d a  ( S p i d e r s )
1 . D o lo m e d e s X
2. P h a la n g u m X
3. T e t r a g n a t h i d a e X
4. U n i d e n t i f i e d  s p e c i e s X X X
C la s s C r u s t a c e a
1. D a p h n i a X X X
2. B a sm i r ia X X
3. C y c l o p s X X
4. P a r a s t e n o c a r i s X
5. P o ly p h e m u s X
6. M a c r o c y c l o p s X X
7. P o d o c o p 6 X
8. C a l a n o i d a  ( c a p e p o d s ) X
9 . Cambarus  ( c r a y f i s h ) X
10 . C y l i s t i c u s  ( p i l l b u g s ) X
C la s s C h i l o p o d a
1. U n i d e n t i f i e d  C e n t i p e d e s X
N o . o f  d i f f e r e n t  s p e c i e s
c o l l e c t e d 19 23 20 20 14 30
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The o b v i o u s  c o r r e l a t i o n s  b e t w e e n  t h e  d e c r e a s e  i n  t e m p e r a t u r e  
and d e c r e a s e  i n  p o p u l a t i o n s  w i t h i n  a s p e c i e s  as w e l l  as t o t a l  
numbers  o f  s p e c im e n s  c o l l e c t e d  was n o t e d  i n  a l l  r e p o r t s .  N o t e d  
a l s o  i n  s i t e s  1 ,  2 an d  6 was t h e  " f l u s h i n g - o u t "  e f f e c t  o f  f l o o d i n g  
a f t e r  h e a v y  r a i n s .
A n o t h e r  f a c t o r  n o t e d ,  and  w h i c h  i s  o b v i o u s  t o  a n y o n e  who 
v i s i t s  t h e  l a k e ,  i s  t h e  p o l l u t i o n .  Some e v i d e n c e  o f  t h i s  was 
n o t e d  i n  a l l  s i t e s  e i t h e r  i n  t h e  f o r m  o f  o d o r ,  t r a s h  o r  l u x u r i e n t  
a l g a l  g r o w t h s .  I n  some o f  t h e  r e p o r t s  t h e  a u t h o r s  s t a t e d  t h a t  
t h e y  h o p e d  somehow t h e i r  w o r k  w o u l d  c o n t r i b u t e  t o  a h e a l t h i e r  and  
l e s s  p o l l u t e d  C o l l e g e  L a k e .
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XI. VERTEBRATES
FISH
INTRODUCTION
During the years 1970-1973, many students especially 
those enrolled in the vertebrate zoology course studied the 
fish of College Lake. The purpose of those studies were 
to identify the fish inhabiting College Lake and to study 
certain populational and ecological aspects.
MATERIALS AND METHODS
The equipment employed in making the collections and 
taking population samples involved an electro-seine powered 
by a 2000 watt portable gasoline generator. The electro- 
seine (see following page) was constructed with two, twenty- 
eight foot-long bamboo poles, with wire screening (approx. 
one foot square) attached to the end of each. An eighty- 
foot length of automotive ignition wire was employed to 
conduct the current. The wire was attached to the bamboo 
poles with pieces of heavy wire wound around the poles. 
The ends of the wires were striped of insulation and connect­
ed to the screens. An on-off switch was placed near the 
grasping area of one pole. The free ends of the wire were 
connected to a plug which could be inserted into the outlet 
of the portable generator.
Rowboats and canoes were used to transport the partici­
pants and equipment. One rowboat carried the gasoline gener­
ator with two "operators” and an oarsman. The operators 
manipulated the poles while the oarsman guided the boat. 
Students in canoes functioned as the collecting team. The 
occupants of these boats were equipped with dip nets and 
collecting jars filled with 101 formaldehyde. The screen 
electrodes were placed in the water at various collecting 
sites and current applied intermittently. The stunned fish 
which floated to the surface were collected and put in pre­
servative.
Small fish were sometimes collected in bottom dredge 
nets by invertebrate and entomology students who were search­
ing for other aquatic organisms.
SITES
General collecting was carried out around the perimeter 
of the lake rather than out in open water. The map at the
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Diagram of Electroseine
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end of this section indicates the main collecting areas. Site 
Number 1 represents the area from the concrete boat dock along 
the wooded lake margin toward the dam and spillway and then up­
stream to the first house. Many fish were collected in the 
deeper marginal waters as the spillway was approached. However, 
more fish were collected on the Hwy. 221 side of the lake. Site 
No. 2 represents the shallow portions at the upper end of College 
Lake, a portion of Blackwater Creek, and the area along the north 
facing slope across from Faculty Drive. A small number of fish 
were taken at this second site. Site No. 3 represents the Fox 
Creek neck of College Lake. Here a number of catfish were taken. 
Site No. 4 represents the area from the mouth of Fox Creek neck of 
College Lake down stream to the concrete boat dock. In this 
fourth area 60 crappie were taken among others.
RESULTS
A total of seventeen species of fish and three hybrids (see 
the checklist which follows) have been collected from College 
Lake since 1970. This is thought to be a rather complete list of 
fishes which can be found in the lake at this time. Preserved 
specimens of each species along with collection data and ecological 
notes may be found in room 204 of Hobbs Hall.
One of the research projects resulted in the chart which 
follows the checklist. This chart lists some fish which were 
collected as part of a fish populational study. The chart shows 
the number of each fish collected, their standard lengths and 
body depths (greatest distance between dorsal and ventral surfaces), 
and gut analyses. The comparisons are made from catches taken 
during the second semesters of 1971 and 1972.
DISCUSSION AND CONCLUSIONS
Eight species of fish (those with an asterisk) were collected 
in College Lake. Nine additional species and three hybrids were 
caught in Fox Creek neck of College Lake and Blackwater Creek which 
is a tributary of the lake. The three fish of greatest abundance 
appear to be the Bluegill, White Crappie, and Pumpkinseed, in that 
order. These fish appeared with greatest frequency at sites No. 1,
3, and 4. The suckers were collected in waters with depths up to 
17 ft. and appeared to be accutely susceptible to electric shock.
The largemouth bass were caught on the Hwy. 221 side of the lake 
between the spillway and the first house. The only catfish caught, 
the Brown Bullhead, came from the Fox Creek neck of the Lake. The 
Warmouth are probably distributed throughout the lake. The largest 
sucker collected weighed about eight pounds and measured 15-l/2inches 
in length. The largest fish taken from the lake was a catfish 
which weighed approximately twelve pounds.
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The fish which have been recorded for College Lake are some 
that would be expected in ponds and slow-running streams and man­
made lakes in the Piedmont of Virginia. The Daces, Darters, and 
Common Minnow are usually found in shallow, more swiftly flowing 
waters of smaller streams having sandy to rocky bottoms. The 
fish which have been collected in College Lake proper are 
carnivorous, feeding on other fish or insect larvae. Perhaps 
various kinds of pollutants and physical irregularities have caused 
the depletion of the herbivorous minnow species. The minnow has 
a rather low tolerance to high levels of siltation particularly 
at nesting time. Evidently there must be a substantial insect- 
larvae base which is supporting a rather large fish population.
Many of the fish collected so far are perhaps undersirable, rough 
fish.
Most of the fish of College Lake are tolerant of waters with a 
high turbidity caused by silt and other kinds of pollution. Carp 
are to be seen in the shallow waters of the Fox Creek neck of 
College Lake where raw sewage often flows in. Nest building, 
spawning, and the finding of natural foods may be hindered by 
siltation and septic sewage pollution. It is hoped that in the 
near future raw sewage discharges from the Fox Creek area and the 
high rate of silt-delivery into College Lake from Blackwater Creek 
can be alleviated.
FISH CHECKLIST
Order:
Family: Cyprinidae
Carassius auratus - Goldfish 
Cyprinus carpia - Carp 
*Notemigonous crysoleucas - Golden Shiner 
Hybopsis migropogon - Chub 
Notropis procne - Swallowtail Minnow 
Chrosomus oreas - Red-Bellied Dace 
Family: Catostomidae
*Castomatus commersoni - White Sucker
*Taxa starred were found in College Lake all others in the areas of 
Blackwater Creek or Fox Creek,
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Family: Ictaluridae
*Ictalurus nebulosus - Brown Bullhead 
Family: Centrachidae
*Chaenobryttus cornarius - Warmouth 
Lepomis auretus - Yellow Belly Sunfish 
*Lepomis gibbosus - Pumpkinseed 
^Lepomis macrochirus - Blue Gill 
Lepomis auritus XL gibbosus
(HYBRID)
Lepomis auritus XL macrochirus
(HYBRID)
Lepomis marochirus XL gibbosus 
(HYBRID)
*Micropterus salmoides - Large Mouth Bass 
Pomoxis annularius - White Crappie 
*Pomoxis nigromaculatus - Black Crappie 
Family: Percidae
Etheostoma flabellare - Fan-tail Darter
*Taxa starred were found in College Lake all other in the areas of 
Blackwater Creek or Fox Creek.
COMPARISON OF SIZES AND GUT ANALYSES 
INHABITING COLLEGE LAKE
AVE.
FISH NUMBER STAND. LENGTH
1971 1972 1971 1972
1. Pomoxis annularius 
White Crappie
13 90 17.7" 7’
2. Lepomis macrochirus 
Bluegill
171 79 9.1" 6-1/4'
3. Lepomis gibbosus 
Pumpkinseed
43 64 8.4” 5-1/4
4. Ictalurus nebulosus 
Brown Bullhead
1 4 8.1” 8-1/2
5. Micropterus salmoides 
Large Mouth Bass
6 13 13.7" 10-1/2
6. Castostemus commersoni 
White Sucker
2 19 14.1” 15-1/2
7. Notemigonus cryseleucas 
Golden Shiner(introduced)
3 10 14.8" 6-1/4
8. Chaenebryttus Coronarius 
Warmouth
85 6 8.1" 8
OF FISH
AVE.
STAND.
1971
DEPTH
1972
GUT
ANALYSES
6.9” 2-1/4” insect larvae, 
worms, algae, 
skeleton small 
fish
4.8" 2-1/2” worms, pillbugs
4.2” 2-1/4” insect larvae, 
worms
2.0” 2-1/2” insect larvae, 
crustaceans, algae 
mud-like material, 
worms
5.5” 3-1/2” small fish
3.2” 3-1/4” insect larvae, 
algae, mud-like 
material
6.4” 2-1/2” insect larvae, 
worms
3.7” 3.75” insect larvae, 
worms skeleton 
of small fish
M
0 4
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AMPHIBIANS
The purpose of the amphibian study was to determine the number 
of different species of toads, frogs, and salamanders inhabiting 
the College Lake area and its tributaries.
MATERIALS AND METHODS
Amphibians were collected by many different students and 
biology staff members. Most collecting was accomplished during 
the spring" breeding season when the frogs and toads were calling. 
Frogs were caught at night by blinding them with a strong light 
and then catching them by hand. Toads where caught by hand 
either during the day or night. Salamanders where caught during 
the day by hand. All amphibians collected where sacked and 
carried to the laboratory for identification.
Amphibians are killed by placing them in a weak solution of 
chloretone (Cl3CC(CH3)2OH). They are allowed to harden in 10% 
formaldehyde before placing them in jars. The jars contain a 
label bearing the name of the preserved specimen along with 
pertinent taxonomic and ecological data.
Since the biology department now has preserved specimens of 
each amphibian species, all specimens now collected are returned 
to the environment after identification.
COLLECTING SITES
The greatest number of frogs were collected in or around one 
of the nine ponds as indicated on the map (page 147). Many 
observations and sightings have been made around the entire lake. 
Toads have been found in the wooded areas as well as in and on 
the margins of the lake. Salamanders were found in or near 
streams particularly the one immediately behind the maintenance 
building and the small stream which empties into pond #2 on the 
"horse-shoe bend" of Blackwater Creek immediately upstream from 
the main body of the lake.
RESULTS
The following checklists show two toads, ten frogs, and five 
salamander species. Preserved specimens may be seen in Room 204 
of Hobbs Hall. The numbers in the right hand column of the check­
lists indicate the pond or ponds where each species was collected.
INTRODUCTION
146
TOADS AND FROGS CHECKLIST
Family: Bufonidae
SITE
Family:
Family:
Bufo americanus American Toad Fox Creek Area
Bufo woodhousei fowleri Fowler's Toad Fox Creek Area
Hylidae
Acris crepitans Northern Cricket Frog
Acris gryllus gryllus Southern Cricket Frog 3,7
Hyla crucifer Spring Peeper 1,8
Hyla versicolor Gray Tree Frog 3,6
Pseudarcris brachyphona Mountain Chorus Frog
Pseudarcris nigrita nigrita Southern Chorus Frog 3
Ranidae
Rana catesbiana Bull Frog 1,2,4,6
Rana clamitans Bronze Frog 1-4,6
Rana palustris Pickerel Frog 1-7
Rana pipiens Northern Leopard
(Meadow Frog)
SALAMANDERS CHECKLIST
HABITAT TYPE
Family: Plethodontidae 
Subfamily: Desmognathinae
Desmognathus fuscus - Dusky Salamander In or near small
stream and springs
Desmognathus monicola - Seal Salamander In small streams
Subfamily: Plethodontinae
Eurycea bislineata - Two-Lined
Salamander
Plethodon cinerius - Red-Backed
Salamander
Plethodon glutinosus - Slimy
Salamander
In or near small streams, 
often under rocks and 
debris
Moist Hardwood areas 
Mo ist Hardwood areas

REPTILES
The purpose of this study was to determine the kinds of 
snakes, turtles, and lizards in the College Lake area.
MATERIALS AND METHODS
Snakes were caught by hand or with the aid of a snake stick. 
Turtles were caught by hand or with a dip net. Lizards were 
collected with an insect net or by hand.
Prior to 1972, a few specimens of each species were pre­
served by the following methods:
1. Snakes were injected at intervals of three inches 
on their ventral side with 10% formaldehyde.
They were then coiled, belly down, in a bottle 
containing 10% formalin.
2. Turtles were injected in the head and legs with 10% 
formaldehyde and then immersed in a jar containing 
10% formalin.
3. Lizards were injected on their ventral side with 
10% formaldehyde and then immersed in 10% formalin.
A label containing taxonomic and ecological information was 
placed in each specimen jar. All duplicate specimens of reptiles 
now collected are released after identification. Live and 
preserved specimens may be seen in Room 204 of Hobbs Hall.
COLLECTING SITES
All the snakes except the copperhead (Agkistrodon contortrix 
mokeson) were collected at many locations around the lake. The 
copperheads were found on the steep, north-facing, wooded slope 
across the lake opposite Faculty Drive.
Turtles were observed and collected with greater frequency in 
the shallow upper portion of the lake, Blackwater Creek, and the 
Fox Creek neck of College Lake. A small number of turtles were 
observed in the waters of the broadest portions of the lake. They 
were seen frequently under or near fallen trees or where there 
was sewerage or garbage on the lake shore.
INTRODUCTION
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It would appear that there are suitable habitats which could 
support four or five species of lizards; Lynchburg being within 
their natural range. However, only two lizard species have been 
observed.
RESULTS
The following checklists reveal five turtles, ten snakes, 
and two lizards. With exception of the lizards, these lists 
are believed to be rather complete. The Rough Green Snake 
(Opheodrys aestivus) has not been observed, but the environment 
is suitable and we are within its range.
TURTLE CHECKLIST
Family: Chelydridae
Chelydra serpentia 
Kinosternon subrubrum
Snapping turtle 
Common Mud turtle
Family: Tes tudinidae
Chrysemys picta 
Pseudemys scripta sbsp(?) 
Terrapene Carolina Carolina
Painted turtle 
Slider (introduced) 
Eastern Box turtle
LIZARD CHECKLIST
Family: Iguanidae
Sceloporus undulatus Fence Lizard
Family: Scincidae
Eumeces laticeps Greater Five-lined 
Skink
SNAKE CHECKLIST
Family: Colubridae
Carphophis amoenus amoenus Eastern Worm snake
Coluber constrictor constrictor 
Diadolphis punctatus 
Elaphe obselata obselata 
Natrix septemvittata
Northern Black Racer 
Ring-necked snake 
Black Rat snake 
Queen snake
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Family:
Natrix sipedon fasciata 
Storeria dekayi 
Thamophis sirtalis sirtalis 
Virginia striatus
Viperidae
Agkistrodon contortrix mokeson
Banded Water snake 
DeKay’s snake 
Eastern Garter snake 
Earth snake
Northern copperhead
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BIRDS
The purpose of the bird studies was to ascertain the kinds 
of birds to be found in the environs of College Lake including 
permanent residents, seasonals, and those that are strickly 
migratory.
MATERIALS AND METHODS
These studies were accomplished through many birdwatching 
field-trips over the two year period of the study. Species 
were noted by direct observation as well as by call or song.
Data were obtained from several sources including the notes of 
Dr. Ruskin S. Freer, who has observed the birds of the area for 
over forty years, and also Paul McQuarry, a knowledgeable amateur 
ornithologist, who has observed the birds of the College Lake 
area for a number of years.
SITES
INTRODUCTION
The environs of College Lake provide good nesting sites 
for a great variety of birds. Blackwater Creek and the ponds 
adjacent to it provide ample food and shelter for many aquatic 
and terrestrial birds such as the warblers, herons, ducks, and 
many others.
Twenty-six observation stations were established around 
the lake proper or near the lake. The habitat types at these 
sites varied from open, grassy fields along Faculty Drive and 
near Wake Fieldhouse to deciduous and coniferous forest, cat­
tail marsh and ponds along Fox Creek and Blackwater Creek, to 
areas with large amounts of ground cover and underbrush. A 
description of each station follows the list of birds.
RESULTS
These data have rendered a checklist of 161 species which 
have been observed over a great many years. A large number of 
these are residents of the Piedmont Province of Virginia. One 
of the rare species was a Limpkin, which was observed by Paul 
McQuarry in the College Lake area from April until early June 
in 1971. This was a Virginia record. Other rare species include 
the Louisiana Heron, Little Blue Heron, Black-billed Cuckoo, 
and the Boblink. Of the 161 birds listed, 155 of them have been 
observed within the past two years by students and staff or local 
knowledgeable birders.
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The following arrangement of birds corresponds to that of 
Peterson’s A Field Guide To The Birds. The site numbers 
correspond to the numbers on the map which follows the Checklist.
BIRDS CHECKLIST
SITE
Order: Podicipediformes 
Family: Colymbidae
Podilymbus podiceps podiceps 
Pied-Billed Grebe
Order: Ciconiformes 
Family: Ardeidae
18
Ardea herodias 
Great Blue Heron
25
Casmerodius albus egretta 
American Egret
26
Hydranassa tricolor ruficollis 
Louisiana Heron
Florida coerula coerula 
Little Blue Heron
25
Butorides virescens virescens 
Eastern Green Heron
9-11,13,22,25
Nycticorax nycticorax hoactli 
Black-Crowned Night Heron
25
Nyctanassa violacea 
Yellow-Crowned Night Heron
11,12,18,21
Botaurus lentiginosus 
American Bittern
10,26
Order: Anseriformes 
Family: Anatinae
Anas platyrhynchos platyrhynchos 
Mallard
10-12,17,18,22,24
Anas strepera 
Gadwall
24
Anas carolinensis 
Green-Winged Teal
24
Anas discors 
Blue-Winged Teal
10-13, 18,24,25
SITE 153
Order: Anseriformes cont'd.
Family: Anatinae
Marcea american 
Baldpate
26
Aix sponsa 
Wood Duck
8,12-14,20
Family: Aythyinae
Aythya affinis 
Lesser Scaup Duck
Family: Erismaturinae
Erismatura jamaicensis rubida 
Ruddy Duck
22
Family: Merginae
Lophodytes cucullatus 
Hooded Merganser
22,26
Order: Falconiformes 
Family: Cathartidae
Cathartes aura 
Turkey Vulture
10
Coragyps atratus 
Black Vulture
24
Family: Accipitrinae
Accipiter striatus velox 
Sharp-Shinned Hawk
Accipiter cooperii 
Cooper’s Hawk
14
Family: Buteoninae
Buteo jamaicensis 
Red-Tailed Hawk
26
Buteo lineatus 
Red-Shouldered Hawk
18,26
Buteo platypterus platypterus 
Broad-Winged Hawk
12
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SITE
Order: Falconiformes cont'd.
Family: Circinae
Circus cyaneus hudsonius 
Marsh Hawk, or Carrier
26
Family: Pandionidae
Pandion halioetus carolinensis 
Osprey
26
Family: Falconinae
Falco sparverius 
Sparrow Hawk, or Kestrel
19
Order: Galliformes 
Family: Phasianidae
Colinus virginianus 
Quail, or Bob-White
1,12-14,17
Family: Meleagrididae
Meleagris gallopavo 
Turkey
25
Order: Gruiformes 
Family: Aramidae
Aramus guarauna pictus 
Limpkin
20
Family: Rallidae
Fulica americana 
Coot
2,7,9,12,17
Order: Charadriiformes 
Family: Charadriidae
Charadrius vociferus vociferus 
Killdeer
10,11
Family: Scolopacidae
Philohela minor 
Woodcock
26
Capella gallinago delicata 
Wilson's Snipe
10
Actitis macularia 
Spotted Sandpiper
8,10-13, 18
Tinga solitaria solitaria 
Eastern Solitary Sandpiper
1,10-13
SITE 155
Totanus melanoleucus 
Greater Yellow-Legs
Totanus flavipes 
Lesser Yellow-Legs
Erolia melanotos 
Pectoral Sandpiper
Erolia minutilla 
Least Sandpiper
Order: Columbiformes 
Family: Columbidae
Columba livia
Rock Dove, or Domestic Pigeon
Zenaidura macroura 
Mourning Dove
Order: Cucliformes 
Family: Cuculidae
Cocyzus americanus americanus 
Yellow-Billed Cuckoo
Coccyzus erythrophthalmus 
Black-Billed Cu c k o o
Order: Strigiformes
Family: Tytonidae and Strigidae
Otus asio 
Screech Owl
Strix varia 
Barred Owl
Order: Caprimulgiformes 
Family: Caprimulgidae
Caprimulgus vociferus 
Eastern Whip-Poor-Will
Order: Apodiformes 
Family: Apodidae
Choetura pelagica 
Chimney Swift
Family: Trochilidae
Family: Scolopacidae cont'd.
24
9,10,18
8,10-12,18
24
6,14,18
5-10,12-15
18
17
21
26
7,9,10,14,15,23
Archilochus colubris 
Ruby-Throated Hummingbird
26
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Megaceryl alcypn alcyon 
Eastern Belted Kingfisher
Order: Piciformes 
Family: Picidae
Colaptes auratus 
Flicker
Hylatomus pileatus 
PileatedWoodpecker
Centurus carolinus 
Red-Bellied Woodpecker
Melanerpes erythrocephalus 
Red-Headed Woodpecker
Sphyrapicus varius varius 
Yellow-Bellied Sapsucker
Dendrocopus villosus 
Hairy Woodpecker
Dendrocopus pubescens 
Downy Woodpecker
Order: Passeriformes 
Family: Tyrannidae
Tyrannus tyrannus 
Eastern Kingbird
Myiarchus crinitus 
Crested Flycatcher
Sayornis phoebe 
Eastern Phoebe
Empidonax virescens 
Acadian Flycatcher
Cotopus virens 
Wood Pewee
Family: Hirundinidae
Riparia riparia riparia 
Bank Swallow
Stelgidopteryx ruficollis 
Rough-Winged Swal1ow
Order: Coraciformes
Family: Alcedinidae
8,9,24
5,7,9,10,12,23
8-10,12-14,20
8,18
erythrocephalus 1,8
8,22,23,25
12
10,11,15,18,20
 24 
10 , 12
5,12-14,22
26
8,14,19
17
serripennis 2 2
16,17
SITE
Hirundo rustica erythrogaster 
Barn Swallow
Progne subis subis 
Purple Martin
6 , 2 1
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Family:
Family:
Family:
Family:
Family:
Family:
SITE
Cyanocitta cristata 
Blue Jay
Corvus corax 
Raven
Corvus brachyrhynchos 
Crow
Paridae
Parus atricapillus 
Black-Capped Chickadee
Parus carolinensis 
Carolina Chickadee
Parus bicolor 
Tufted Titmouse
Sittidae
Sitta carolinensis 
White-Breasted Nuthatch
Sitta canadensis 
Red-Breasted Nuthatch
Certhiidae
Certhia familiaris 
Brown Creeper
Troglodytidae
Troglodytes aedon 
House Wren
Troglodytes troglodytes 
Winter Wren
Thryothorus ludovicianus 
Carolina Wren
Mimidae
Mimus polyglottos polyglottos 
Eastern Mockingbird
Dumetella carolinensis 
Catb ird
Toxostoma rufum rufum 
Eastern Brown Thrasher
Corvidae
1 , 6
1,2,5-12,14-16,
19,20,23
1,3,5-7,9-15,
17-20
1 2 , 2 0
6,10,12-14,20,23
7,8,11,14,17,19,
21
17
26
23
1,12,13
26
1,6,9,12,18,20
1,2,5-7,9,10,14
15,20,23
5,6,9,10,12-14,
16,17
5-10,12,14,17,
18,20
158
Family:
Family:
Family:
Family:
Family:
Family:
Turdus migratorius 
Robin
Hylocichla mustelina 
Wood Thrush
Hylocichla guttata faxoni 
Eastern Hermit Thrush
Hylocichla ustulata 
Olive-Backed Thrush
Hylocichla fuscescens 
Veery
Sialia sialis 
Eastern Bluebird
Sylviidae
Polioptila coerula coerula 
Blue-Gray Gnatcatcher
Regulus satrapa satrapa 
Eastern Golden-Crowned Kinglet
Regulus calendula calendula 
Eastern Ruby-Crowned Kinglet
Bombycillidae
Bobmycilla cedrorum 
Cedar Waxwing
Laniidae
Lanius ludovicianus 
Loggerhead Shrike
Sturnidae
Sturnus vulgaris vulgaris 
Starling
Vireonidae
Vireo griseus 
White-Eyed Vireo
Vireo flavifrons 
Yellow-Throated Vireo
Vireo solitarius 
Blue-Headed Vireo
Vireo olivaceus 
Red-Eyed Vireo
Turdidae
SITE
1,7,9,10,13-16,
18,20,21
8,12,13,14,19
14
24,26
26
25
6,10,13,20,22
21
3,14,18,19
7,12
26
1,5-7,9,10,14,15,
17,18,20,22
14
26
21,26
1,7
SITE 159
Family: Parulidae
Mniotilta varia 
Black and White Warbler
24
Protonotaria citrea 
Prothonotary Warbler
14
Helmitheros vermivorous 
Worm-Eating Warbler
26
Vermivora pinus 
Blue-Winged Warbler
26
Vermivora peregrina 
Tennessee Warbler
26
Vermivora ruficapilla ruficapilla 
Nashville Warbler
26
Parula americana 
Parula Warbler
14
Dendroica petechia 
Yellow Warbler
8,20
Dendroica magnolia 
Magnolia Warbler
20,26
Dendroica tigrina 
Cape May Warbler
26
Dendroica coerulescens 
Black-Throated Blue Warbler
26
Dendroica coronata coronata 
Myrtle Warbler
20
Dendroica virens 
Black-Throated Green Warbler
26
Dendroica cerulea 
Cerulean Warbler
14,26
Dendroica fusca 
Blackburnian Warbler
24,26
Dendroica dominica 
Yellow-Throated Warbler
20
Dendroica pensylvanica 
Chestnut-Sided Warbler
24
Dendroica castanea 
Bay-Breasted Warbler
26
Dendroica striata 
Black-Poll Warbler
7,14
Dendroica pinus 
Pine Warbler
19
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Family: Parulidae cont'd.
SITE
Dendroica discolor 
Prairie Warbler
14
Dendroica palmarum 
Palm Warbler
26
Seiurus aurocapillus 
Oven-Bird
13
Seiurus noveboracenisis 
Northern Water-Thrush
10,18,26
Seiurus motacilla 
Louisiana Water-Thrush
18,20
Geothlypis trichas 
Yellow-Throat
10,14,20
Icteria virens virens 
Yellow-Breasted Chat
14
Wilsonia canadensis 
Canada Warbler
20
Wilsonia citrina 
Hooded Warbler
26
Wilsonia pusilla pusilla 
Wilson’s Warbler
25,26
Setophaga ruticilla 
American Redstart
7
Family: Icto-ridae
Dolichonyx oryzivorous 
Bobolink
Sturnella magna 
Meadowlark
10,12,14
Agelaius phoeniceus 
Red-Winged Blackbird
9-14,17,18,20
Icterus spurius 
Orchard Oriole
26
Icterus galbula 
Baltimore Oriole
1,14
Euphagus carolinus 
Rusty Blackbird
7,18,20-22
Quiscalus quiscala 
Purple Grackle
1,8-10,12-14,18,
19,20
Molothrus ater ater 
Eastern Cowbird
9,12,14,18,23
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Family:
Family:
SITE
Thraupidae
Piranga olivacea 
Scarlet Tanager
5,13,19,20
Piranga rubra rubra 
Summer Tanager
5,13,19,20
Fringillidae
Richmondena cardinalis 
Cardinal
1-26
Pheucticus ludovicianus 
Rose-Breasted Grosbeak
26
Guiraca coerula cperula 
Eastern Blue Grosbeak
14
Passerina cyanea 
Indigo Bunting
7,14
Hesperiphona vespertina vespertina 
Eastern Evening Grosbeak
8
Carpodacus purpureus purpureus 
Eastern Purple Finch
13,18,20
Spinus pinus pinus 
Pine Siskin
24
Spinus tristis tristis 
Common Goldfinch
10,14
Pipilo erythropthalmus 
Towhee
5-7,10,13,14,16,
18-21
Passerculus sandwichensis 
Savannah Sparrow
9,14,18,20
Pooecetes gramineus gramineus 
Eastern Vesper Sparrow
1
Junco hyemalis 
Slate-Colored Junco
6,7,9,10
Junco hyemalis carolinensis 
Carolina Junco
6-10
Spizella passerina passerina 
Eastern Chipping Sparrow
5-8
Spizella pusilla pusilla 
Eastern Field Sparrow
7,9,14,17
Zonotrichia leucophrys 
White-Crowned Sparrow
26
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Zonotrichia albicollis 
White-Troated Sparrow
Passerella iliaca iliaca 
Eastern Fox Sparrow
Melospiza lincolnii lincolnii 
Lincoln’s Sparrow
Melospiza georgiana 
Swamp Sparrow
Melospiza melospiza 
Song Sparrow
DOMESTIC FOWL
Order: Anseriformes 
Family: Anatinae
Cairina moschata 
Musgovy Duck
25,26
20
SITE
6-10,14,17,18,
20,23
24
1,6-9,13,23
11
DESCRIPTION OF THE OBSERVATION SITES FOR BIRDS
1. Two weeping willows and oak tree approximately 100 feet west of 
bridge on U.S. Highway 221. This area also included tall grasses 
and low shrubs.
2. Beginning of woods on south-facing slope. This area consisted of 
young pine trees and alders.
3.
4.
5.
6 .
7.
8 .
9.
10.
Small colony of pine trees approximately 40 feet from lake. 
First home on Faculty Drive - 3700 Faculty Drive and environs 
Environs of 3704 Faculty Drive,
Environs of 3708 and 3800 Faculty Drive 
Environs of 3806 Faculty Drive.
Environs of 3816 Faculty Drive.
Environs of 3820, 3824, 3900, and 3908 Faculty Drive.
Environs of 3912 Faculty Drive and the lower half of a stream 
which empties into College Lake.
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11. Sandbar (in College Lake) immediately west of turn around at end 
of Faculty Drive. Observations were made from sites 10, 12, and 
24.
12. Area of cattails, alders, briars, and underbrush approximately 
50 feet from the mouth of Blackwater Creek on the west-facing 
slope.
13. Most of horseshoe bend on Blackwater Creek upstream from College 
Lake.
14. Field undergoing "old field succession” on west side of Faculty 
Drive and the upper portion of the stream which empties into 
the lake at site 10.
15. Clearing east of Faculty Drive with-small Virginia Scrub Pines 
bordering the woods.
16. Area behind McWane and Shackleford dormitories and immediately 
west of Maintenance building. Great abundance of deciduous 
trees.
17. Area north-northeast of Wake Field House. This area could be 
described as an old field with young Virginia scrub pines, grasses, 
honeysuckle.
18. Wooded area, mostly a deciduous forest, north-northwest of Wake 
Field House.
19. Area 1/5 of & mile southeast of the peninsula in Fox Creek.
This area consists of a mixed pine-hardwood forest.
20. Area of an original shallow ravine directly south of peninsula 
in Fox Creek. Hardwoods, underbrush, and tall grasses are 
found here.
21. West side of Fox Creek. Area of mixed pine-hardwoods.
22. Area directly west of the mouth of Fox Creek which empties 
into College Lake.
23. Rather steep north-facing slope across College Lake from Faculty 
Drive.
24. Area near the mouth of Blackwater Creek on the^est side which 
supports tall grasses, cattails, willows, alders, burreeds, 
and many other herbaceous plants.
25. Area of tall grasses and cattails at the horseshoe bend (north­
west side) of Blackwater Creek.
26. Area of oak trees and other deciduous species on west-facing 
slope of Blackwater Creek.

MAMMALS
INTRODUCTION
The purpose of the mammal study was to ascertain the 
number of wild species of mammals inhabiting the College 
Lake areac Since this area is almost completely surround- 
ed by homes and the Lynchburg College Dormitories and 
other buildings, one might suspect little diversity of 
species near an urban environment which also includes a 
sizable population of cats and dogs that roam the area.
MATERIALS AND METHODS
Several methods were used to carry out this study. 
Spring mousetraps, can traps (the can is buried in the 
ground up to its rim), and Havahart Traps were used to cap­
ture shrews, moles, mice, and chipmunks. Larger mammals were 
captured in rat traps and steel traps. Peanut butter. sun­
flower seeds, stale bread, nuts, and hamburger were used as 
bait. Not only sightings of mammals, but tracks and other 
spoor were counted as evidence of their presence. Some 
specimens were preserved by skinning and mounting, but most 
were set free after identification. Many of the skins in the 
Biology department’s skin collection have come from the 
College Lake area and may be seen in Room 201 of Hobbs Hallo
SITES
Twenty-six sites were established for the mammal study. 
The same sites were used for bird s t u d i e s . The sites were 
found in two "old fields"; on a rocky and steep, wooded, 
north-facing slope across the lake opposite Faculty Drive; 
along the banks of Fox Creek and approximately one-fourth 
mile up Blackwater Creek; and some other wooded areas of the 
campus.
RESULTS
Seventeen species of mammals have been Collected or 
observed. This may be considered an excellent variety for 
an area with the conditions described in the introduction 
The checklist is believed to be a rather complete one. 
Blackbear and White-tail Deer are reported infrequently by 
local citizens, but they have not been observed by any of 
the research participants during the course of the study.
Flying squirrels should also be found within the campus 
boundaries.
The site numbers on the checklist correspond to the 
numbers on the map. A map and a list of site descriptions
follow the Checklist.
MAMMALS CHECKLIST
SITE
Order: Marsupialia 
Family; Didelphiidae
Didelphis marsupialis Opossum
Order: Insectivora 
Family: Soricidae
Blarina brevicauda Shorttailed Shrew 
Family: Talpidae
Scalopus aquaticus Eastern Mole
Order: Chiroptera 
Family: Vespertiiionidae
Myotis lucifugus Little Brown Bat 
Lasiurus cmenus Hoary Bat
Lasiurus borealis Red Bat
Order: Carnivora 
Family: Procyonidae
Procyon lotor Raccoon
Family: Mustelidae
Mephitis mephitis Striped Skunk
Order: Rodentia 
Family: Sciuridae
Marmota monax 
Tamias striatus 
Sciurus
Woodchuck
Eastern Chipmunk
carolinensis Eastern Gray Squirrel 
Tamiasciurus hudsonicus Red Squirrel
26
18
18
16
16=18,20,24
26
1
18,23
15-19,21-23
2,3,16-22
13,14
Family: Cricetidae
Peromyscus leucopus White-footed Mouse 
Ondatra zibethica Muskrat
Family: Muridae
Rattus norvegius Norway Rat 
Mus musculus House Mouse
Order: Lagamorpha 
Family: Leporidae
Sylvilagus floridanus Eastern Cottontail
1 9 , 7 0
12,18-20,
25,26
9 , 1 7 , 23
21 (1-26)

I l l .  T i t l e s  o f  Research P ro jec ts  Which Have C on tr ibu ted  
To The Development o f  Lynchburg College 
Lake Area In to  An Outdoor 
I n s t r u c t i o n a l  Labora tory
During the pe r io d  from F a l l  1971 to F a l l  1973 many to p ic s  were 
researched by s tudents and s t a f f  members p r i m a r i l y  from the b io lo g y  
depa r tm en t  The l i s t  o f  research to p ic s  below is  complete and 
a l lows the reader an overview o f  the grea t  v a r i e t y  and b red th  o f  
s tud ies  attempted. Note th a t  some o f  the to p ics  were researched 
by an in d i v i d u a l  or  a team o f  seve ra l  s tud en ts ,  w h i le  o thers  were 
undertaken by a whole c lass under the d i r e c t i o n  o f  the p ro fe sso r  
in  charge. Some o f  the s tud ies  were persued over the two year 
pe r iod  w h i le  most were o f  one semester d u ra t io n .  The to p ic s  have 
been l i s t e d  under one o f  seven c a te g o r ie s :  Vertebate Zoology, 
In v e r te b ra te  Zoology, Vascular F lo ra ,  Non-Vascular F lo ra ,  M ic ro ­
b io lo g y ,  Water Analyses, E c o lo g ic a l  S tud ies .
VERTEBRATE ZOOLOGY
The B irds o f  College Lake-1972, Jane Reimer, J u d i th  P lo tz ,
Gayle H a l l
The White-Footed Deer Mouse, Peromyscus- 19 72 , Toni Soblesk ie
Concerning the Exis tence o f  Red S q u i r re ls  Around College
Lake-1973, David Rowe
The Eastern Mole, Sealopus-1973, Linda Edwards
Concerning the Presence o f  the Eastern Raccoon, Procyon l o t o r ,
Around the College Lake Area-1973, 
Terry  Spence
Shrews a t  College Lake-1973, Jim Schoppet
Weasels, Mink, and O t te r :  College Lake-1973, Janet H a r r is  
Tamias s t r i a t u s : The Eastern Chipmunk-1973 , Danny Guandolo 
Report on Muridae: Old World Rats-1973, Chuck Havers 
S q u i r re ls  o f  the College Campus-1973, Rebecca Moody 
The Vole: C r ic e t id a e  m ic ro tu s -1973, Andrew Wing 
C o t t o n t a i l  Rabb its :  Genus Lepus- 1973, Paul McFaden
8
9Concerning the Exis tence o f  In t roduced Mice, Mus-1973, John
C o l le a ry
C h iro p te ra :  Bats o f  the College Lake Area-1973, Car l  Brooks
Woodchuck in  the College Lake Area-1973, Ed McMichael
On the P o s s i b i l i t y  o f  Foxes Around College Lake-1973, Dianne
Kaucher
F ly in g  S q u i r r e ls :  Glaucomys-1973, James Tate
Reports on Yertebates from Lynchburg College Campus and College
Lake Area-1971-73, Miss S h i r le y  W h i t t
On the Existence o f  the Rat-1972, C h r is topher  Kennell
Mammals o f  College Lake-1972, James Mucha
M uskra ts -1973, Bobbie Harden
The D iv e r s i t y  o f  Frogs Along Blackwater Creek and College Lake
as Recorded from Mating C a l l s - 1972, Gabor J i l l y ,  James Brock
Aves on the Southern P o r t io n  o f  College Lake-1973, Rennie Be rry ,
Dennis Zanel la
R ep t i les  C o l le c t io n  Data-1973, Laur ie  Nealon, Russ Eaton,
G i l l e s  Godel
The Frog Popu la t ion  o f  College Lake, Fox Creek, and Blackwater
Creek-1972, John Waldo
P re l im in a ry  Study o f  the Fish Popu la t ions  o f  College Lake-1971, 
A r th u r  Goven, Jack Marsh, George Pecoraro, Maria Sauer, Ron
Torkas
C o l le c t io n  o f  Fish in  College Lake-1972, Paul B e l la ,  Marc F a r is s ,
James White ,  A r th u r  Goven
A Study o f  Fish Populat ions In College Lake-1972, A r th u r  Goven 
INVERTEBRATE ZOOLOGY
A Study o f  Freshwater In v e r te b ra te s  o f  the Mud o f  the Outf low 
o f  College Lake-1971, L u c i le  Turner ,  Claudie Wilson
A Survey o f  the In v e r te b ra te s  in  a M ud f la t  Community o f  
Lynchburg College Lake-1971, Judy Hale, W i l l ia m  Barnes I I I
The In ve r te b ra te s  o f  Stream Channel Mud-1971, G i l l e s  Godel,
David Brown
10
Zooplankton and T he ir  Related Ecology o f  College Lake-1971,
Logan I v e s , Bob Harmon
In v e r te b ra te s  in  the Outf low o f  College Lake ,-1971, Teddy Spence
Laur ie  Nealon
College Lake Ecology: Resul ts  o f  Berlese Funnel Samples-1971,
Gayle H a l l ,  Jane Reimer
Zooplankton Popu la t ion  Densi ty  o f  B lackwater Creek and i t s  
F lu c tu a t io n  Due to  Temperature and Water C o n d i t io n s -1971,
Robyn Nolen, J u d i th  P lo tz
Backwater In v e r te b ra te s  o f  College Lake-1971, Danie l  E. French,
W i l l ia m  Bodnaruk
A Survey o f  In v e r te b ra te  Organisms Found on the Emergent P lants  
in  Lynchburg College Lake-1971, Doug M arco t te ,  T r isha  Reed
Reports on H i s t o lo g i c a l  A b no rm a l i t ie s  (Amyloid con ten t)  in  
College Lake Organisms in  R e la t io n  to  P o l l u t i o n  Levels-1973,
Dr. Paul J,  Osborne, Rennie Berry
Sandbar In v e r te b ra te s  o f  B lackwater Creek in  Lynchburg, V i r g i n i a -
1971, Jack Cox
The Aquat ic  Insec ts  o f  College Lake-1973, Dr. James E. Car ico ,
Danie l  E. French, Rennie Berry
In v e r te b ra te  C o l le c t io n s  from Blackwater Creek-1972, Frank Lopes,
Michael Tabb, Robert G id e l ,
Anthony Mumma
Sampling f o r  In v e r te b ra te s  a t  the Boat Land ing -1972, Dianne Kaucher,
Edward McMichael, C h r is topher  Kennel l
E co log ica l  In v e r te b ra te  Report o f  In v e r te b ra te s  below the Dam 
On Blackwater C reek-1972, Danny Guandolo, Charles Havers, Carl
Brooks, Paul McFadden
Semester's C o l le c t io n  a t  the Fox Creek I n le t - 1 9 7 2 ,  Susan Burgess,
Rebecca Moody, Sy lv iana  Penzoldt
The Study o f  " S t in k in g  Creek"-1972 , Stephen Saupe, David Rowe,
Carol T o r r i c h e l l i
P ro je c t :  Mud F l a t s -1972 Charles Goldman, Kath leen Car te r
Report on In v e r te b ra te  C o l le c t io n s  from College Lake, I Semester,
1972, Dr. O r r ie  0. Stenroos
Paras i tes  i n  the Lynchburg Area-1973, Doug McPherson
Popu la t ion Densi ty  o f  Dugesia i n  R e la t io n  to  Sewage P o l l u t i o n -
1973, Danie l  E. French
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Recommendations R esu l t ing  From 
Ke l logg Sponsored 
Environmental Studies
1. Obtain funds f o r  a  long-range study (2-3 years) f o r  ga th e r in g  
data th a t  would be more re p re s e n ta t iv e  o f  the c o n d i t io n s  o f  
College Lake--no t  f o r  p rov ing  or d isp ro v ing  p o l l u t i o n  o f  the 
lake but  f o r  s tudy ing  changes in  the water q u a l i t y  and o th e r  
parameters o f  the lake.
2. That r e l i a b l e  s tudents (b io lo g y  or chemistry  majors or o the rs )  
be e n l i s t e d  f o r  t r a i n i n g  f o r  the work mentioned in  #1 and th a t  
they be pa id  s u b s t a n t i a l l y ,  f o r  in c e n t iv e  as w e l l  as accom­
p l ishm ents ,  so th a t  the study can be cont inued w i th o u t  i n t e r ­
ru p t io n  throughout the ex ten t  o f  the study.
3. Decide upon m in i  p ro je c ts  o f  sh o r t - te rm  d u ra t io n  f o r  enhancing 
course work i n  some p a r t i c u l a r  c lass and th a t  t h i s  be graded 
as a p a r t  o f  the requirements f o r  the course.
4. Determine how best to lessen the e s th e t i c  damage done to College 
Lake by the la rge  new sewer l i n e  being l a i d  around the margin
o f  the lake .  ( re p la n t  lake edge v e g e ta t io n ,  camouflage w i th  
p a i n t , e t c . ) •
5.  Research the ac tu a l  ra te  o f  s i l t  d e p o s i t io n  in  the upper and 
lower ends o f  College Lake. Po in t  sources o f  s i l t  need to be 
determined. Such parameters as stream f lo w ,  stream g ra d ie n t ,  
ra te  o f  d ischarge ,  c a r ry in g  capac i ty  and stream load need to be 
determined and c o r re la te d  w i th  annual r a i n f a l l .
6. Continue to study lake - to-marsh succession in  the upper end o f  
College Lake. This study could be supplemented w i th  a e r i a l  
photography, o n - s i t e  photography, ve g e ta t io n  mapping and stream 
bank s tu d ie s .
7. Use the co l le ge  boats and canoes to  teach non-power boa t ing  and 
boat s a fe ty  to b io lo g y  majors. This cou ld be done by a shor t  
course or  i n  con ju n c t io n  w i th  la b o ra to r ie s  in  severa l  courses.
8. Test the waters o f  College Lake p e r i o d i c a l l y  to determine the 
le v e ls  o f  c o l i f o r m  (sewer) p o l l u t i o n .
9. M on i to r  p o l l u t a n t  le v e ls  (D.O . ,  B.O.D., Hardness, pH, e t c . )  on 
a re g u la r  bas is .
10. Take p o s i t i v e  steps to prevent  i n t e r m i t t e n t  p o l l u t i o n  from wastes 
which are in t roduced  in to  the watershed and streams from both 
co l lege  owned and ad jacent p ro p e r ty .
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11.  Develop a program o f  p o l l u t i o n  c o n t ro l  d i re c te d  at c le a r in g  up 
College Lake.
12. P o s i t iv e  in s is te n c e  th a t  e ro s io n a l  sediments from adjacent 
p r i v a te  p ro p e r ty  be stopped.
13. Increase a t t e n t i o n  to fo o t  t r a f f i c  c o n t r o l ,  and s t r in g e n t  
re g u la t io n s  on the use o f  m otorb ikes ,  e s p e c ia l l y  around College 
Lake and the Environmental Awareness T r a i l .  This may c a l l  f o r  
occas iona l  p o l i c i n g  o f  the remoter p o r t io n s  o f  the campus as 
w e l l  as fenc ing  the south s ide o f  the campus and at o ther  
s t r a t e g i c  lo c a t io n s .
14.  Fence the wood l o t  between the greenhouse and Crews Court and 
College S t ree t  so th a t  i t  may be preserved and developed in to  
the "Lynchburg College Arboretum".
15.  Continue to develop and m a in ta in  the Environmental Awareness 
T r a i l .  I t  may be wise to have a $300 l i n e  i tem inc luded  in  
the annual b io lo g y  departmenta l budget f o r  t h i s  purpose.
16. Develop o th e r  environmenta l awareness t r a i l s  such as a canoe 
t r a i l  f o r  the lake i t s e l f .
17. Analyze the ve g e ta t io n  o f  the campus. The ana lys is  should show 
d i v e r s i t y ,  d e n s i ty ,  f requency,  dominance, and the c o r r e la t i o n  
o f  these w i th  s o i l  c o n d i t io n s .  The s tud ies  might a lso show 
man's a c t i v i t i e s  and in f lu e n c e  on t h i s  v e g e ta t io n .
18. E s ta b l i s h  a long range program o f  maintenance and/o r  r e s to r a t io n  
o f  the n a tu ra l  v e g e ta t io n .
19. Encourage the saving or p re s e rv a t io n  o f  n a t iv e  t rees  and shrubs 
to be used as n a tu ra l  ornamentat ion around b u i l d i n g  s i t e s .  Each 
area should be s tud ied  be fore  c o n s t ru c t io n  and the aspects o f  
the n a tu ra l  environment which are to be l e f t  untouched should
be i d e n t i f i e d .
20.  Evaluate and q u a n t i f y  the e f f e c t s  o f  p o l l u t a n t  le v e ls  on the
aqua t ic  in v e r te b ra te  po p u la t io n s .  This would mean year-around 
c o l l e c t i n g  and a c o r r e la t i o n  w i th  c l i m a t i c  c o n d i t io n s  as w e l l ,
21. Design e c o lo g ic a l  s tud ies  which would a l low  f o r  a b e t t e r  under- 
s tand ing  o f  i n te r a c t io n s  between the organisms o f  the campus 
and College Lake area and environmental f a c to r s .
22. Acquire funds to develop a l i b r a r y  o f  e s s e n t ia l  l i b r a r y  re ferences 
and m a te r ia ls  s p e c ia l i z i n g  in  the i d e n t i f i c a t i o n  o f  organisms 
re la te d  to the lake ecosystem. This would apply to such groups
as in v e r te b ra te s .  (a l ready  being improved)
23. Make a study o f  the lake and campus in  terms o f  i t s  p o te n t i a l
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commercial or  market value to he lp develop an understand ing 
o f  the area as a resource.
24. Acquire funds to develop and produce a guidebook to the p lan ts  
and animals o f  the campus and lake.  Also develop s h o r t  f i lm s  
and s l i d e  p re se n ta t io n s .
